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1.0 INTRODUCTION

The Avendt Group, Inc., was retained by Lowenstein, Sandier, Kohl, Fisher &
Boylan to perform a Site Investigation and Remedial Alternatives Evaluation at Creek
Segment A, located in Sauget, St. Clair County, Illinois. The Site Investigation portion
of the study was performed to fully evaluate Creek Segment A (CS-A). The information
gathered through this portion of the project was utilized to evaluate alternatives for the
remediation of CS-A. This study presents the results of the site investigation in Volume
I, and the results of the Remedial Alternatives Evaluation in Volume n.

1.1 Study Objectives

The objectives of the Site Investigation and Remedial Alternatives
Evaluation are:

1. Research the historical uses of CS-A.

2. Characterize and define the constituents in CS-A and determine the
volume of sediments requiring action.

3. Identify and evaluate the methods feasible for the remediation of
CS-A which is consistent with the National Contingency Plan (NCP).

4. Recommend a remedial alternative which is consistent with the
NCP.



2.0 SITE CHARACTERISTICS

2.1 Site Location

CS-A is located on the eastern one-third portion of Cerro Copper Products
Co. property, which is located on Illinois Route 3 in the Village of Sauget, St.
Cair County, Illinois, across the Mississippi River from St. Louis, Missouri (Plate
1).

The site is defined by the visible banks of CS-A.

2.2 Operational History

2.2.1 Site Ownership

Cerro Copper Products Co. and its predecessors purchased the site
in stages beginning in 1927, and ending in 1969, with ownership to the
center of CS-A accompanying the ownership of adjoining property. Land
on the west side of CS-A, including a portion of CS-A, was purchased in
1927 and 1948, by predecessor owners, the Lewin Metals Company and
Lewin-Mathes Company, respectively. The latter sold the property to Cerro
de Pasco Corporation in 1957, which went through a series of corporate
reorganizations leaving Cerro Copper Products Co. as current owner.

Land along the east side of CS-A, including the remaining portions
of CS-A, was acquired in 19SS from the Sauget family, in 1967 from Rogers
Cartage Company, and in 1969 from Harold Waggoner and Lillie Mifflin.

23 Site Use

23.1 Description and Past Uses

The legendary history of Dead Creek is as a man-made drainage
path originating to the north of CS-A. Various documents establish that
the drainage path extended at least 600 feet north of the current boundary
onto Monsanto property and the Site received flow from the northern



section (Agreement Alton & Southern Railroad Company and Monsanto
Chemical Works with the Village of Monsanto; October, 1939). This
northern portion on Monsanto property was subsequently filled in. At
another point in this history, the Village of Sauget plugged the southern
outflow of CS-A and thereafter CS-A drained exclusively to the nonh into
the Village sewer system.

CS-A receives runoff of stormwaters and drains into a pipe at its
northern terminus into the Village sewer system (Figure 1). The CS-A
drain system was designed to provide for backflow of effluent from the
Village system into Creek Segment A. Hence, Creek Segment A has
received, in addition to stormwater runoff, backflow of sanitary and
industrial effluent from the Village sewer system.

23.1.1 Industrial Discharges

According to E&E (Ecology & Environment, May,
1988, pg. IA-1), "Creek Segment A received discharges from
Monsanto and other companies prior to 1970." (Figure 1). E&E
had no specific information as to the constituents of these industrial
discharges.

23.12 Sanitary Discharges

CS-A received sanitary discharges through two sources.
The first is a Village combined sewer overflow located at the
northern terminus, which was plugged in 1989. The second is
combined sanitary/industrial back flow through the existing 36-inch
pipe located under the Alton and Southern Railroad tracks (Figure
1).
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23.2 Description of Current Uses

23.2.1 Utilization for Stormwater Retention

In addition to the surcharges described above in
Sections 23.1.1 and 23.1.2, drainage to CS-A are area runoff and
roof drainage from Cerro Copper Products Co., through runoff drain
pipes projecting from the west bank. When the water level in CS-
A rises, the water discharges through a 36-inch pipe to the Village
sewer system, which ultimately drains to the Sauget Wastewater
Treatment Plant The Village of Sauget recently sealed the overflow
opening of its combined sewer manhole that is near the north end
of CS-A to prevent sanitary or combined industrial sanitary
waste from entering CS-A via that route.

23.2.2 Temporary Recharge Basin for Dewatering
Operations

Cerro has under current construction a Stormwater
interceptor system as described in Section 33. During the
construction of the Cerro Stormwater interceptor system (sewers,
detention basin and pumping station) the areas of construction will
be dewatered as a result of a high groundwater table located in the
construction zones. Seven dewatering wells have been placed along
the construction zones approximately 35 to 40 feet deep. Each
dewatering well has a capacity to pump approximately 750 gallons
per minute. Only those wells adjacent to the current working areas
are pumped during construction. The groundwater pumped from
these wells is being directed to CS-A. As a result of the dewatering
operations, CS-A is acting as a temporary recharge basin to this area
and also as a conduit for the water to flow to Sauget's Wastewater
Treatment facility during construction of the Stormwater faculties.



2.4 Access Restrictions

2.4.1 Cerro Property

Access to Cerro Copper Products Co. is restricted by a combination
of barrier fences and a 24-hour security system. The fence extends around
the entire perimeter of the Cerro property. This limits access only to
secured gates.

These security measures have been supplemented by the installation
of a closed-circuit television monitoring system throughout the property.
The cameras are mounted on poles at strategic locations throughout the
property, giving remote sensing capability to the security personnel.

2.4.2 Creek Segment A Access Restrictions

In addition to the access barrier around the Cerro property,' a fence
was erected around both sections of CS-A in September, 1989. These
fences encircle the entire perimeter of the creek sections and leave up to
a 40-foot barrier between the creek bank and the fence line. Access to the
creek sections is limited to the gates along the roadway that divide the two
sections, except when portions of the fence are temporarily dismantled for
construction access. Otherwise, these gates are locked at all times.

2.5 Current Surrounding Land Use

25.1 Industrial Characterization

The predominant land use in the area surrounding CS-A is heavy
industrial with some commercial, agricultural and residential areas
interspersed throughout the vicinity. Industrial sites that surround Cerro
Copper Products Co., and consequently CS-A, include a rail line for the
Alton and Southern Railroad, Monsanto Knimmrich Plant, and Big River
Zinc to the north; Sterling Steel Foundry and Mobil Oil tank farm to the



northeast; Wiese Planning and Engineering Company, Metro Construction
Company and Keeley Construction Company to the south, though land
usage is unknown for these sites; Midwest Rubber Company, a rubber
reclaiming facility, to the southwest; and the Sauget Wastewater Treatment
Plant, Trade Waste Incineration, a hazardous waste incinerator, and Clayton
Chemical Company, a solvent recycling facility to the west.

2.5.2 Residential Population

CS-A is located within the Village of Sauget, Illinois which has a
population of 205, according to the 1980 census.

2.6 Groundwater Usage

Information regarding groundwater usage in the Sauget area is based on
the findings of the E&E report (E&E, May, 1988), and is summarized as follows:

2.6.1 Current Groundwater Usage

There are currently few demands for groundwater in the Sauget area.
The primary source of drinking water for area residents is an intake in the
Mississippi River approximately three (3) miles north of the Sauget area.
The E&E report indicated that the total current groundwater pumpage
was estimated to be less than 0.5 mgd.

2.62 Historical Groundwater Usage

Groundwater withdrawals increased in the Sauget area from
approximately 100,000 gpd in 1905, to a high of 35.5 mgd in 1962. The
withdrawals have gradually declined as a result of conservation; the closing
of two major groundwater using facilities; and the conversion of some
industrial facilities from the use of groundwater to public water supplies.



2.7 Site Topography

CS-A is located in the southwest portion of the Springfield Plain within the
Till Plain portion of the Central Lowland Province of Illinois. The Springfield
Plain is a flat till plain which consists of glaciated till material from the Illinoisan
ice age period. The till plain consists of morainic and flood plain features which
include broad and flat swampy areas, terraces, curved ridges and swales, and
oxbow lakes.

The region encompassing the CS-A site is known as the American Bottoms,
or valley bottom of the Mississippi River. The physiographic features in the area
are controlled by bedrock structures. The American Bottoms is defined by the
high bluffs located on the east side of the river.

The geologic formations within the region consist of an unconsolidated
alluvium and glacial outwash, underlain by Mississippian and older bedrock layers.
These rock layers are underlain by crystalline granite rock of Precambrian age.
CS-A, the American Bottoms, the Mississippi River and associated tributaries are
situated in a large, deeply cut bedrock valley highlighted by high bluffs on both
sides. The Mississippi River has been the dominant factor which has controlled
the formation of geology and hydrogeology within the region surrounding the site.
However, glaciation during the Quaternary ice age has also played a role in the
geological developments in the area.

Unconsolidated material within the Mississippi River cut valley ranges in
thickness from 70 to 120 feet in the project area. The unconsolidated material
consists of two formations, the Cahokia Alluvium and Henry Formation. The
Cahokia Alluvium consists of silty sands and sandy silts. The Henry Formation
consists of medium to coarse sands and gravel.

2.8 Regional Climatic Conditions

The regional climate in the site area is continental, with hot, humid
summers and mild winters, occasionally interrupted with extremely cold periods
of short duration. The project area is located in an area where cold fronts
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converge from the north and warm moist fronts converge from the south. This
zone of frontal convergence produces a variety of rapid changes in weather
conditions.

The average precipitation in the project area is 35.4 inches per year. June
is normally the wettest month. The average annual temperature is 56 degrees
fahrenheit with a January mean temperature of 32 degrees F and a July mean
temperature of 79 degrees F.



3.0 SITE INVESTIGATION

3.1 Previous Work (E&E Investigation)

The following Findings and Conclusions concerning CS-A have been taken
directly from the E&E Report, May, 1988. Relevant portions concerning CS-A
have been excerpted from the E&E Report

3.1.1 Findings

Creek Sector A

"Historical aerial photographs indicate evidence of waste material being
discharged to CS-A before 1950. Staining is evident in photographs of CS-
A since that time. Presently, only surface and roof drainage from the
Cerro Copper Products Company plant is discharged into CS-A. Water in
CS-A is currently directed to an interceptor at the north end of the Cerro
property, and is eventually discharged to the Sauget Waste Water Treatment
Plant Water in CS-A is currently extremely discolored and oily, and dark
staining is evident along the entire length of the creek bank. Flow from
CS-A to the south is restricted by a blocked culvert under Queeny
Avenue." (E&E Report; Pg. 7-3)

Geology and Soils

The upper 14 to SO feet of the unconsolidated valley fill deposits found
in the American Bottoms were investigated during the Sauget Sites Area
study. The valley fill deposits are typically composed of two main
formations which extend as deep as 120 feet in the Sauget Sites Area."

The Cahokia Alluvium is the uppermost formation and comprises thin,
generally discontinuous beds of silt, clay, and silty sand. In study area soil
borings, an average of 13 to 20 feet of sandy silt and clay deposits was
found overlying silty sands, which gradually grade into a fine- to medium-
grained clean sand in lower portions of the formation."
(E&E Report; Pg.7-9)
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"Underlying the alluvium is the Mackinaw member of the Henry Formation.
The upper portion of the Henry Formation consists of light brown to gray
fine- to coarse-grained sand which coarsens with depth. The literature
indicates that bands of coarse gravel, cobbles, and occasional boulders are
found at depths greater than 75 feet. These sand and gravel deposits
directly overlie the Mississippian Age St. Genevieve Limestone."

Geology of Soils - Creek Sector A

"Sediment samples from both the northern and southern segments of CS-
A consisted predominantly of sandy silt, suggesting that the creek bottom
may be heavily silted along its entire length." (E&E Report; Pg. 7-12)

Groundwater Hydrology

The research performed indicates that groundwater exists in both the
Cahokia Alluvium and Henry Formation valley fill materials under
hydrostatic pressure and leaky artesian conditions.

The Cahokia and Henry formations should be classified as a single
hydrogeologic unit due to; 1) the hydrologic relationship which exists
between the units; and 2) the lack of continuous confining layers between
or within the individual units.

E&E simplified the hydrogeology by dividing the aquifer system into three
zones based on hydraulic conductivity. The three zones are:

1) The Shallow Zone - a relatively lower conductivity zone consisting
of the alluvial silty sand and fine-grained sand deposits found in the
lower portions of the Cahokia Unit and the upper portions of the
Henry Formation. This zone extends from the water table to a
depth of approximately 45 feet below the surface;
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2) The Intermediate Zone - this zone includes the medium to coarse
valley fill sand and gravel of the Henry Formation which is
encountered from 45 to 75 feet below the surface. It is considerably
more permeable than the shallow zone; and

3) The Deep Zone - this zone includes the coarsest, most permeable
portions of the Henry Formation which rests directly on top of the
limestone bedrock. The deep zone extends from 75 feet to
approximately 110 to 120 feet below the surface.
(E&E Report; Pg. 7-17)

Current Groundwater Flow - Area 1

"Based on water level measurements at Site L, it was concluded that water
in CS-A is not heavily influenced by groundwater, but appears to be the
result of storm runoff and drainage from the Cerro plant This water is
perched, due to the heavily silted creek bed above the water table."
(E&E Report Pg. 7-19)

Chemical Results/Surface Water and Sediments

The analytical results of the surface water and sediment sampling revealed
contamination in CS-A. Volatile organic contaminants were detected in two
samples collected from CS-A. Eight volatile compounds were detected
within the two samples, with the highest concentration being 0.041 mg/1
of 1,1,1-trichloroethane. The semi-volatile organic compound, 4-
chloroaniline, was also detected in CS-A at a concentration of 0.003 mg/1.

Elevated concentrations of several heavy metals were detected in surface
water samples collected from CS-A. Cadmium, mercury, copper, barium,
arsenic, chromium, and lead were all detected. (E&E; Pg. 7-22&23)
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3.1.2 Conclusions

The analytical data from sediment sampling, the physical evidence
of stained soils, discolored and oily water, and the presence of effluent pipe
outlets in CS-A indicate that the contamination found in CS-A resulted
from several sources. Organic contaminants detected in sediment samples
from CS-A included chlorobenzene, pentachlorophenol, dichlorobenzenes,
PAHs, and PCBs. Additionally, IEPA and Illinois Attorney General's
Office file information contain several reports of past direct discharge of
process water and wastes from the Monsanto Knimmrich Plant to Dead
Creek. Historical aerial photographs show staining in CS-A resulted, at
least in part, from direct discharge of waste materials from Monsanto."

"Although rough [sic] drainage and surface runoff from the Cerro property
are the only known continuing discharges to CS-A, the extreme
discoloration and oily consistency of the water in CS-A suggests the
existence of an ongoing unidentified source. The elevated concentrations
of heavy metals, including copper, lead, and chromium, detected in surface
water samples from CS-A support the supposition that discharges from the
Cerro property have contributed to the contamination in CS-A."
(E&E Report; Page 7-41)

3.2 Work Performed by The Avendt Group, Inc.

Objectives

The Avendt Group, In<x, was retained by Lowenstein, Sandier, Kohl,
Fisher & Boylan to perform a Site Investigation and Remedial Alternatives
Evaluation at Creek Segment A, located in Sauget, St Clair County, Illinois.
The Site Investigation portion of the study was being performed to fully
evaluate CS-A. The information gathered through this portion of the
project was utilized to evaluate alternatives for the remediation of CS-A.
Field activities designed to characterize CS-A began July 5, 1989, and
continued through July 21, 1989.
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3.2.2 Health and Safety Considerations

The Health and Safety Plan for the CS-A project is contained in
Appendix A of this report.

3.23 Sampling Rationale

In order to properly delineate and characterize CS-A, a systematic
sampling scheme was devised. CS-A was divided into ten transverses
oriented in an east-west direction. Locations of the transverses are shown
in Plate 2 and described below:

A16 - 1050 feet from the south end of CS-A1.
A15 - 850 feet from the south end of CS-A1.
A14 - 650 feet from the south end of CS-A1.
A13 - 450 feet from the south end of CS-A1.
A12 - 250 feet from the south end of CS-A1.
All - 50 feet from the south end of CS-A1.
A10 - South Edge of Cerro Plant Road (Old Queeny Avenue)
A21 - 100 feet from the north end of CS-A2.
A22 - 100 feet from the south end of CS-A2.
A23 - 450 feet from the north end of CS-A2.

The sediment/soil borings were identified by letter from west to east
Creek transverses All, A12, A13, A14, A15, and A22 contain four
sediment/soil borings. The borings located on the east and west banks of
the creek are approximately five feet from the edge of the creek. Two
borings per transverse were performed within the creek channel These
borings were located five feet from the west and east creek banks,
respectively.

Transverse A21 contained three (3) sediment/soil borings. These
borings were also identified by a letter from west to east The borings
were performed as previously discussed, except one boring location was
eliminated due to confined space and overhead power lines (Plate 2).
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Transverse A16 contained five sediment/soil borings. As with the
other borings, this was identified by a letter from west to east. The borings
were performed as previously discussed except one additional boring was
performed 20 feet east of the creek bank along this transverse (Plate 2).
The additional borings were necessary because of the larger area at the
north end of CS-A1.

Two boring methods were employed for the characterization of
sediments/soils in CS-A. Characterization of bottom sediments, when
working within the creek channel, were accomplished with a small drilling
rig, utilizing five foot long hollow stem augers. The drilling rig was
mounted on a 28 foot long, eight foot wide reinforced aluminum pontoon.
The pontoon was anchored to the creek channel bank with cables and
metal stakes.

Boring operations on the creek banks were performed with an all-
terrain vehicle (ATV) drilling rig utilizing five foot long hollow stem augers.

The five foot long hollow stem augers produced a six-inch outer
diameter borehole. The inner diameter of the hollow stem auger is 4-1/4
inches. During core classification and sampling, the hollow stem augers
were decontaminated with a hand-held, high-pressure steam cleaner.

A continuous core sample was collected for each boring. The core
sample was collected by utilizing a 4-1/4 inch diameter, five foot long
continuous split spoon sampler. The sampler was advanced into the
sediments approximately two to four inches ahead of the auger flights. The
continuous core sampler was decontaminated between each boring with
Alconox detergent and a steam-cleaning rinse.

All boreholes were plugged after making strata observations and
sediment/soil sample collection. The shallow boreholes were plugged with
"Holeplug" 100% granular bentonite. When bridging occurred, identified
by breakthrough when tamping the holeplug pellets, a bentonite slurry was
trimmied into the borehole. The borehole was filled to within one foot of
the ground surface. The remaining foot or so was filled with clean soil.
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The depth of each borehole varied according to the location of the
boring within the creek section. Sediment borings were advanced to the
Dead Creek sediment/Mississippi River flood plain strata interface, and
included the upper few inches of the Mississippi River flood plain
sediments.

The borehole cores were logged by AGI personnel. Bottom
sediments were described in accordance with the Unified Soil Qassification
System. The borehole log information included:

• Boring number
• Project number
• Site Location
• Time

• • Beginning
• • End
Total Depth (feet)
Hole Diameter (inches)
Type of Sampling/Coring Device
Length and Diameter of Coring Device
Sampling Interval
Boring Method
Boring Contractor
Driller
Hammer Weight and Drop (if applicable)

In addition to the items outlined above, all related observations
about boring rate, equipment operation or unusual conditions were noted.

This information included:

• Rig reactions such as chatter, auger drops, and
bouncing;

• Boring rate changes
• Material changes
• Grouting material (if necessary)
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All boring equipment (i.e. augers, drilling rods, etc.) was steam-
cleaned between borings. Avendt Group personnel observed the steam-
cleaning operations to maintain quality assurance/quality control (QA/QC)
(Appendix B). All dirt and material was removed from the auger flights.
The five-foot continuous core sampler was decontaminated with Alconox
detergent and rinsed with deionized water.

3.2.4 Geotechnical Characterization

3.2.4.1 Description of Sediment Sampling Events

CS-A was characterized by collecting 99 samples
through a network of 34 sediment-soil borings distributed on ten east-
west transverses across CS-A1 and CS-A2 (Plate 2). The borings
were performed using two drilling methods; 1) the borings inside the
creek channel were performed using a pontoon-mounted drilling rig
utilizing five-foot long hollow stem augers, and 2) the borings
performed on the creek banks were performed using an ATV drilling
rig utilizing five-foot long hollow stem augers. The samples were
collected using either a three-inch diameter, five-foot long continuous
core sampler, or a three-inch diameter, 18-inch long split spoon
sampler. Samples were collected at three depth intervals; shallow,
intermediate, and deep, and/or at sediment/soil interfaces.

Strict quality assurance/quality control procedures were
established in the Quality Assurance Project Plan (QAPP). The
Qapp is included in Appendix B of this document. All drilling and
sampling equipment were steam-cleaned prior to moving to the next
boring location. Water from steam cleaning was allowed to drain
back into the creek. All sample jars were sealed and stored in
coolers prior to use. Once the cooler seal was broken, the sample
jars were not left unattended until the cooler was sealed prior to
shipment to the laboratory.

17



Two planned boring locations were eliminated due to
overhead power lines and trees; however, two additional borings
were performed, borings A10B and A23C (Plate 2).

3.2.42 Physical Description of Uthologies Encountered in
Boreholes

The site investigation performed at the CS-A site
disclosed a generalized stratigraphic cross section which consists of
four identifiable stratigraphic units; 1) fill material, 2) fluidized creek
bottom sediments, 3) the Cahokia Unit, and 4) the Henry Formation
(Figure 2). However, in isolated instances, a thin clay layer was
encountered. Boring logs were kept in the field during drilling
operations (Appendix C). The unit descriptions are as follows:

Fill Material

Tan to black, stained, dry, sandy silt to silty sand, intermixed with
concrete, bricks, road aggregate, rags, slag, and vitreous pellets. It
was often characterized by a chemical odor. The fill material varied
from one to 15 feet thick depending on the location along the creek
bank (Figure 3).

Fhiidized Creek Bottom Sediments

Brown to yellowish brown, black, mottled, wet, fluidized silt
Contained organic matter and exhibited a chemical odor. The
fluidized creek sediments ranged from one-half to 11 feet thick
(Figure 4).

18
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The Cahokia Unit

Light brown, tan to black, dry to moist clayey silt to silty clay. The
lower portion of the unit was frequently gray in color. The unit was
moderately plastic and contained minor amounts of organic matter.
This unit also contained a chemical odor. This unit also exhibited
a moderately continuous, thin clay lens which pinches in and out
along the entire length of the creek. This clay seam ranging from
one-half inch to three feet in thickness. The Cahokia unit ranges
from one to 20 feet thick (Figure 5).

The Henry Formation

Gray to greenish gray, moist to wet silty sand to medium sand.
Quartz grains were easily identified without a hand lens. Small
black specks were intermixed throughout the unit Thin clay lenses
were frequently found within the upper portions of the unit. The
bottom of the Henry Formation was not determined; however, review
of the literature indicates that the Henry extends to bedrock which
is 110 feet below the land surface (Figure 6). This unit also
exhibited a chemical odor.

Criteria Utilized in Determining Extent of Contamination

In order to define the limits of the fluidized creek bottom sediments,
boring samples were visually inspected by a geologist during drilling
operations. The fluidized creek sediments were readily distinguished from
the underlying soils by visual indicators of the differing soil types
indigenous to the area, as explained in Section 32.42.

No fluidized sediments were found beyond the limits of the creek.
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3.2.6 Transverse/Zone Diagram

See figure on the following page
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Figure 7
Transverse / Zone Diagram with Boring Location
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3.2.7 Boring Log Data and Explanation

Boring logs were compiled during each boring performed at the
CS-A site. The boring logs were documented by a qualified geologist of
AGI (Appendix C).

The data generated through the documentation of each boring
indicated that the stratigraphy at the CS-A site consisted of four
unconsolidated units (Figures 8-17). These units were described in the
previous section 3.2.4.2. The stratigraphy was characterized to determine
unit thickness, unit contacts and sample depth intervals.
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3.2.7.1 Transverse Sections

See figures on the following pages.
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V V V V î?«:>C««:?.«A»A«A«A«A<*;A A A.KU-*;*:Ks'«HP.°P.«P,o.o.op,o«
•V V«<«^ RR *. tt ?, R »SPXoXoJ" O«P,v' A, & *l >i K' ̂  * * *«. K' klP>P>A«A°P ?OOOOOOOO'

0 FT

a
LOf
col Oi-

Iocr
CD

az
LU

uur

46



4)

•J/ •}>,» «fL» -: ^ -;:'_ :'.:'.:•; ̂  «•; #;:'. >':'t' :'_ ftO.oP.oP.oP.OP.oP.oP.oP.°PH

3- .

u
S

! :^ :\ Iv :^ lil' LJ \l :\ :< :i :i ô'O'o'O'o'o'o'O'o'O'o'O'O o'o'O f
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3.2.7.2 Longitudinal Sections

See figures on the following pages.
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3.2.7.2
LONGITUDINAL SECTIONS
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3.2.7.3 Sediment Volume Determination and Physical
Characteristics

It is estimated that there are nearly 19,500 cubic yards
of bottom sediments in the Dead Creek Channel. The estimated
volume of sediments was derived by subdividing the creek into eight
discrete zones (Figure 17), measuring the width and length of each
zone, and determining the average depth of the creek sediments in
each zone. The volume of sediments in each zone was calculated
and added together to determine the total volume of creek bottom
sediments in the creek channel (Table 1).

The physical characteristics of the creek bottom
sediments were characterized for the percent solids, water, ash and
volatile content of the sediments, and are summarized in Table 2.
The percent solids ranged from 12.2 to 72.9, and averaged 39.85
percent. The standard deviation for percent solids was 19.37. The
percent water ranged from 27.1 to 87.8, and averaged 60.15 percent.
The standard deviation for percent water was 19.63. The percent
ash ranged from 753 to 94.9, and averaged 87.91 percent. The
standard deviation for percent ash was 5.22. The percent volatiles
ranged from 5.1 to 24.7, and averaged 12.10 percent The standard
deviation for percent volatiles was 5.75.

Review of the physical characteristics data indicates that
the creek bottom sediments are relatively wet with a low total
volatile organic content.
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TABLE 1

CREEK SEGMENT A SEDIMENT VOLUME

Zone Average Dimensions (Feet)

II

III

IV

VI

vn

vra

Estimated Volume
(Cubic Feetl

Width
Length
Depth

Width
Length
Depth

Width
Length
Depth

Width
Length
Depth

Width
Length
Depth

Width
Length
Depth

Width
Length
Depth

Width
Length
Depth

60
127

1

66
182

7

61
190

6

59
223

5

63
201

7

67
251

8

46
156

4

54
189

4.5

7,620

84,084

69,540

65,785

88,641

134,536

28,704

45,927

1 v"u" AV I arnx i

282

3,114

2,576

2,436

3,283

4,983

1,063

1,701

Estimated Volume of Total Cr«k Sediment 524,837 cubic feet 19,438 cubic yards
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TABLE 2

PHYSICAL CHARACTERISTICS
OF THE

CREEK SEGMENT A BOTTOM SEDIMENTS

SAMPLE % Solids % Water % Ash* % Volatile'

Average

A12B 3 -7
A12C 4 -9
A13B 4.5-6
A13C 4 -8.5
A14B 4 -8.5
A14C 4 -8.5
A15C 4.5 -9
A16B 9 -12
A16C 2 -5
A21B 1 -6
A22B 0 -7
A22C 3 -9

je

rd Deviation

12.2
55.8
32.9
41.0
59.9
23.1
26.0
23.5
20.2
403
72.9
70.4

39.85

1937

87.8
44.2
67.1
59.0
40.1
76.9
74.0
76.5
79.8
59.7
27.1
29.6

60.15

19.63

89.0
91.7
86.1
913
943
87.2
85.4
753
84.6
80.6
94.7
94.9

87.91

5.22

11.0
83

13.9
8.7
5.7

12.8
14.6
24.7
15.4
19.4
5.3
5.1

12.10

5.75

*Based on Dry Weight
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33 Work Performed by Patterson Schafer, Inc.

3.3.1 Objectives

The overall purpose of the work being performed by Patterson
Schafer, Inc., is to intercept and reroute all flows going to and from CS-
A. The major objectives to accomplish this removal of flows were:

1) Intercept the stormwater presently discharged to CS-A and
deliver the stormwater at a controlled rate to the Village of
Sauget's combined sewerage system.

2) Design a new process water pumping station and system to
provide a more controllable and measurable flow rate to the
Village's sewerage system. This includes the prevention of any
overflows into CS-A during overloads or power failures.

3) Seal the overflow opening of the Village of Sauget's sewer
manhole near the north end of CS-A to prevent sanitary or
combined sanitary/industrial wastewater from entering the
creek via this route. (The Village of Sauget has already
performed this task.)

4) Seal the north outfall of CS-A to prevent backflow of
combined sanitary industrial wastes into the creek. This will
be the final element of the project.

3.3.2 Description

The previous objectives are being accomplished through the
construction of stormwater management facilities on Cerro Copper Products
Co. property (Plate 3). This included a stormwater interceptor sewer
system; junction manholes; a stormwater detention basin, including inlet and
outlet structures, a stormwater pumping station and associated emergency
generator; a force main; and associated piping, connections and
appurtenances.
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The interceptor sewer system is being constructed along the west side
of CS-A. It is approximately 1,577 feet in length, and is constructed of ten-
foot wide by five-foot high precast concrete culvert pipe, with walls
approximately eight inches thick. The culvert will be three feet below
grade along its southern half and approximately six inches below grade
along its northern half. The slope of the culvert will drop approximately
one foot along its length, from south to north.

Once the waters are transported through the sewer system, they are
collected in a stormwater storage basin. Requirements and restrictions
concerning the acceptable stormwater discharge rate to the Village sewer
system were used in sizing this basin. It is roughly rectangular in shape,
with dimensions of 215 feet by 50 feet, and capacity for approximately one
million gallons, which includes the entire culvert system. The basin walls
will be constructed of reinforced concrete, one foot thick, and the floor will
be one and one-half feet thick. The basin is approximately five feet deep,
with six inches above surface grade. The bottom slopes towards CS-A.

Flow into the basin will be controlled by gravity, and effluent from
the storage basin will be controlled by a new pumping station. This station
will prevent any overflows into CS-A. An emergency power generator will
be provided in case of power failures.

The inlet to the Village's sewerage system will be modified to
include "hardpiping" the 12-inch force main directly to the Village's
sewerage system. This eliminates the use of the junction chamber and
prevents any back flow into CS-A. All work is scheduled for completion
by May 7, 1990.
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4.0 CHEMICAL CHARACTERIZATION

4.1 Sample Testing Summary and Explanation

The major objectives of the sampling and analysis rationale were the
characterization and definition of hazardous constituents in CS-A, and their spatial
distribution. To accomplish these objectives, CS-A was divided into two sections
and characterized by collecting 99 samples through a network of 34 sediment/soil
borings distributed on ten east-west transverses across CS-A. Characterization of
CS-A was accomplished in a representative manner through various chemical
analyses of samples from each boring and transverse. The chemical
characterization of the samples included analysis for the following:

• Appendix IX Compounds
Polychlorinated Biphenyls (PCBs)

• PCB Precursors
EP Toxic Metals

• EP Toxic Pesticides and Herbicides
HSL Total Metals

• Flash Point
• Reactivity

pH

Table 3 indicates the type of analysis performed on each sample, the date
that the sample was collected, and the sample number. The sampling program
began July 5, 1989, and continued through July 21, 1989.

Fourteen (14) samples were analyzed for Appendix IX Compounds. The
sampling and analysis rationale indicates there would be one Appendix DC analysis
per transverse. However, an additional Appendix IX analysis was performed on
transverses All, A12, A15 and A16. These four additional analyses were based
on field monitoring. Two additional Appendix IX analyses were also performed
on transverse A10 and A23. These transverses were added to the project as a
result of field conditions.
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Table 3

CS-A
Sample Testing Summary

HSL
FLASH

SAMPLE
ID

A10B

A10B

A10B

A10B

A 100

AIOB

AHA

AHA

A11B

A11B

A1IB

A11C

AllC

A11G

A11O

AMD

AIM

AIM

A12B

A12B

A12B

API
DATE

6-7 7/13/89

9-10 7/13/89

15-17 7/13/89

20-22 7/13-89

24-29 7/13/89

37-38 7/13/89

8-13 7/19/89

13-18 7/19/89

4-8 7/18/89

8.1-10.6 7/18/89

12-17 7/18/89

2-6/S 7/18/89

6.5-10.5 7/18/89

12J-16.S 7/18/89

8-10 7/18/89

18.5-23.5 7/1189

8-11 7/19/89

11-20.5 7/19/89

3-7 7/13/89

9-12 7/13V89

H-17 7/13/89

PtNUIX HJIAi. | ——————— C-«. lUAILIII ———— ' I .1- — ..

IX PRE PCB'S METALS 'METALS PESTS. HERBS ' POINT PH REACTIVITY

XXX XXX

XXX XXX

xxx xxx ••• ••• xxx xxx xxx xxx xxx xxx

XXX XXX

xxx xxx

xxx xxx

XXX XXX XXX XXX XXX XXX

xxx xxx

xxx xxx ••• ••• xxx xxx xxx xxx xxx xxx

xxx xxx

xxx xxx

xxx xxx ••• ••• xxx xxx xxx xxx xxx xxx

xxx xxx

xxx xxx

xxx xxx xxx xxx xxx xxx xxx xxx xxx

xxx xxx xxx xxx xxx xxx xxx xxx xxx

xxx xxx xxx xxx xxx xxx

xxx xxx

xxx xxx ••• ••• xxx xxx xxx xxx

xxx xxx

xxx xxx
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SAMPLE
ID

AI2B 17-19

AI2C K-16

AI2C 10-13

A12C 4-9

A12D 6-13

A12D 17-20

A12D 20-25

A13A 9-H

A13A 14-19

A13A 19-20.5

A13B 4.5-6.0

A13B 6-9.5

AI3B 96-12

A13C 13-16

A13C 6-13

A13C 4-8.S

AI3D 18-23

AI4A 4-9

Table 3
(Cont.)

HSL
APPENDIX TOTAL . ———— E.P. TOXJCITY ———— ,

DATE IX PRE PCB'S METALS ' METALS PESTS. HERDS '

7/13/89 XXX XXX

7/12789 XXX XXX

7/12/89 XXX XXX

7/12/89 XXX ••• •" XXX XXX XXX

7/18/89 XXX XXX

7/18/89 XXX XXX XXX XXX XXX XXX

7/18/89 XXX XXX

7/20/89 XXX XXX XXX XXX XXX

7/20/89 XXX XXX

7/20/89 XXX XXX

7/11/89 XXX •" •" XXX XXX XXX

7/1 1/89 XXX

7/1 1/89 XXX

7/12/89 XXX XXX

7/12/89 XXX XXX

7/12/89 XXX XXX XXX XXX XXX

7/19/89 XXX XXX XXX XXX XXX XXX

7/20/89 XXX XXX XXX XXX XXX XXX

FLASH
POINT p|| REACTIVITY

XXX XXX XXX

XXX XXX XXX

XXX XXX XXX

XXX XXX XXX

XXX XXX XXX

A MA 13.5-23-5 7/20/89 XXX XXX

A14A 23.5-28.5 7/20/89 XXX XXX

A14Q 4-8.5

A14B 8-5-13

7/11/89 XXX XXX XXX XXX XXX

7/11/89 XXX

XXX XXX XXX
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SAMPLE
ID

A14C

A14C

A14C

AI4C

AMD

AMD

AMD

A ISA

A15A

A15A

ALSB

A13B

A15B

A1SC

A13C

A15C

A15D

A15D

A1SD

A1SD

AI6A

A16A

4-8.5

8.5-10.S

13-S-16.S

9-14

10-14

15-19

24-29

9-14

14-19

19-24

6-9

13-16

16-19

4.5-9

9J-14J

14.S-17.S

4-9

12-14

19-24

24-29

9-14

14-19

Table
(Cont

HSL
APPENDIX TOTAL

DATE IX PRE PCD'S METALS

7/11/89 XXX XXX

7/11/89 XXX

7/11/89 XXX

7/11/89 XXX

7/12/89 XXX XXX

7/12/89 XXX

7/12/89 XXX

7/20/89 XXX XXX

7/20/89 XXX XXX

7/20/89 XXX XXX

7/7/89 XXX ••"

7/7/89 XXX XXX

7/7/89 XXX

7/7/89 XXX

7/10/89 XXX

7/10/89 XXX

7/12/89 XXX XXX

7/2/89 XXX

7/12/89 XXX

7/12/89 XXX

7/20/89 XXX XXX

7/20/89 . XXX XXX

3
.)

I ———— E.P. TOX1CITY ———— | FLASH
' METALS PESTS. HERBS ' POINT pll REACTIVITY

XXX XXX XXX XXX XXX XXX

XXX

XXX XXX XXX XXX

XXX XXX XXX

XXX XXX XXX XXX

XXX XXX XXX

XXX XXX XXX XXX XXX XXX

XXX XXX XXX XXX

XXX XXX XXX

Th« Avendt Group. Inc.
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Table 3
(Com.)

SAMPLE
10

HSL
APPENDIX TOTAL

DATE IX PRE PCB'S METALS
——— E.P. Toxicrrv ——
METALS PESTS, HERBS

FLASH
POINT pit REACTIVITY

A16A 24-29 7/20/89 XXX XXX

A16B 9-12 7/18/89 XXX XXX XXX XXX XXX XXX XXX XXX

A16B M-19 7/18/89 XXX XXX

AI6C 2-5 7/18/89 XXX XXX XXX XXX XXX XXX XXX XXX

A16C 7-12 7/18/89 XXX XXX

A16C 12-17 7/18/89 XXX XXX

A16D 13-18 7/20/89 XXX XXX

A16D 18-23 7/20/89 XXX XXX

A16D 23-31 7/20/89 XXX XXX

A16E 13-18 7/20/89 XXX XXX XXX XXX XXX

A16E 18-23 7/20/89 XXX XXX

A16E 25.5-28 7/20/89 XXX XXX

A21B 1-6 7/17/89 XXX XXX XXX XXX XXX XXX XXX XXX XXX

A21B 6-10 7/17/89 XXX XXX

A21B 10-13 7/17/89 XXX XXX

A21C 4-8 7/14/89 XXX XXX XXX XXX XXX XXX XXX XXX

A21C 8-11 7/14/89 XXX XXX

A21C 13-14.5 7/14/89 XXX XXX

A21D 4-9 7/10/89 XXX

A21D 9-14 7/10/89 XXX

A21D 14-19 7/10/89 XXX XXX XXX XXX XXX

A22A 19-22 7/11/89 XXX

The Avendl Group. Inc.
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Table 3
(Cont.)

HSL
SAMPLE APPENDIX TOTAL . ———— E.P. TOX1CITY ———— .

JD DATE ix PRE PCB-S METALS ' METALS PESTS. HERBS '
FLASH
POINT pH REACTrviTY

A22A 24-28 7/H/89 XXX

A22B 07 7/17/89 XXX XXX ••• ••• XXX XXX XXX XXX XXX XXX

A22B 7-13 7/17/89 XXX XXX

A22C 39 7/17/89 XXX XXX XXX XXX XXX XXX XXX XXX XXX

A22C 10-15 7/17/89 XXX XXX

A22D 4-9 7/H/89 XXX

A22D 9-14 7/11/89 XXX

A22D 24-27 7/11/89 XXX

A23C 12-13 7/M/89 XXX XXX

A23C 13-19 7/14/98 XXX XXX

A23C 19-20 7/14/89 XXX XXX ••• ••• XXX XXX XXX XXX XXX XXX

A23C 21-23 7/14/89 XXX XXX

'** Induded in the Appendix IX Parameter Lisu

Pre: indicates PCS precunor analyst*
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All samples taken during the investigation were analyzed for Polychlorinated
Biphenyls (PCBs). This resulted in a total of ninety-nine (99) samples being
analyzed for PCBs. Furthermore, sixty-three (63) of these samples were also
analyzed for characteristic PCB Precursors.

• Biphenyl
• Chlorobiphenyl
• Dichlorobiphenyl
• Trichlorobiphenyl
• Tetrachlorobiphenyl
• Pentachlorobiphenyl
• Hexachlorobiphenyl
• Decachlorobiphenyl

Thirty-nine (39) samples were analyzed for the eight RCRA metals using
the EP Toxicity Test. The eight RCRA metals consisted of Arsenic (As), Barium
(Ba), Cadmium (Cd), Chromium (Cr), Lead (Pb), Mercury (Hg), Silver (Ag) and
Selenium (Se). According to the sampling and analysis rationale, a sample for EP
Toxicity was to be taken from each boring. However, five additional EP Toxicity
tests were performed based on sample appearance in the field. These five
additional tests were performed on borings A12C (two samples), A13C (two
samples), and A11D. Twenty-nine (29) samples were analyzed for herbicides and
pesticides using the EP Toxicity Test.

Thirty (30) samples were characterized for the HSL Total Metals
concentrations. The sampling and analysis rationale indicates that one HSL Total
Metals analysis was to have been analyzed in each boring. However, no HSL
Total Metals analyses were performed on any sample from borings A13A, A15A,
A16A, A16D, A16E, A22A and A22D. This was based on sample appearance in
the field.

Twenty-four (24) samples were analyzed for the characteristics of
ignitability, reactivity and corrosivity.
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4.2 PCB/PCB Precursor Analysis

4.2.1 PCB Analysis

Ninety-nine samples were analyzed for PCB concentrations using
SW-846, Method 8080. Review of the analytical results indicate that
Aroclor-1221, Aroclor-1232, Aroclor-1248, Aroclor-1254, and Aroclor-1260
were detected in CS-A (Table 4). The highest concentrations of PCBs are
located at the north end of CS-A1 or along transverse A16 (Figures 30 &
31). Further review of the PCB data indicates that the PCB concentration
in the creek sediments decreases south along the creek except for the A13
transverse where PCB levels increase slightly .(Figure 31).

422 PCB Precursor Analysis

Sixty-three samples were analyzed for the PCB precursors, using SW-
846, Method 8270. The compounds analyzed were biphenyl, chlorobiphenyl,
dichlorobiphenyl,trichlorobiphenyl,tetrachlorobiphenyl,pentachlorobiphenyl,
hexachlorobiphenyl, and decachlorobiphenyl (Table 5). Laboratory reports
for these precursors list results described by a "J," which indicates that an
estimated value for either a TIC or an analyte that meets the identification
criteria but the result is less than the specified detection limit The
distribution of biphenyl followed a similar concentration trend as the PCBs
in the creek sediment/soil analysis. The concentrations were highest at the
north end of the creek and generally decreased toward the south end of
the creek (Figures 32 & 33). The estimated biphenyl concentrations ranged
from non-detect (N/D) to 24 mg/kg (Table 5).
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Parameters

Table 4

CS-A

PCB Analysis (ppb)

Arocior-1016 Aroclor-1221 Aroclor-1232 Aroclor-1242 Aroclor-1248 Aroclor-1254 Aroclor-1260

Saiple l.D. Date

AID 6-7 07/13
A10 9-10 07/13
A10 15-17
A10 20-22 07/13
A10 24-29 07/13
A 10 37-38 07/13
AHA 8-13 07/19
AHA 13-18 07/19
A11B 4-8
A11B 8.1-10.6 07/18
A11B 12-17 07/18
A11C 2-6.5
A11C 6.5-10.5 07/18
A11C 12.5-16.5 7/18
A11D 8-10 07/18
A11D 18.5-23.5 7/18
A12A 8-11 07/19
A12A 11-20.5 07/19
A12B 3-7
A12B 9-12 07/13
A12B 14-17 07/13
A12B 17-19 07/13
A12C 4-9
A12C 10-13 07/12
A12C 14-16 07/12
A120 6-13 07/18
A12D 17-20 07/18
412D 20-25 07/18
A13A 9-14 07/20
A13A 14-19 07/20
A134 19-20.5 07/20
A13B 4.5-6
A13B 6-9.5 07/11
A13B 9.5-12 07/11
A13C 4-8.5 07/12
A13C 6-13 07/12
A13C 13-16 07/12
A13D 18-23 07/19
A14A 4-9 07/20
A14A 13.5-23.5 7/20
4144 23.5-28.5 7/20
4148 4-8.5 07/11
A14B 8.5-13 07/11
414C 4-8.5 07/11
414C 8.5-10.5
414C 13.5-16.507/11
4140 10-14 07/12
i!4D 15-19 07/12
414D 24-29 07/12

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
RD
ND
ND
RD
ND
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
RD
ND
NO
RD
RD
RD
RD

ND
ND
RD
RD
10000
3200
HD
RD
ND
ND
ND
RD
ND
HD
ND
RD
RD
HD
RD
13000
HD
RD
RD
ND
RD
HD
RD
RD
HD
HD
HD
ND
HD
1900
780000
20000
ND
RD
RD
HD
RD
100000
5200
190000
RD
5200
HD
HD
HD

ND
HO
NO
ND
ND
ND
ND
ND
HD
NO
ND
45000
ND
ND
ND
ND
ND
ND
32000
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
340000
32000
RD
ND
ND
ND
ND
ND
RD
ND
RD
ND
ND
1700
HD
HD
RD
HD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
RD
ND
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
ND
HD
ND
ND
ND
ND
ND
HD
HD
HD
HD
ND
ND
29000
6700
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
RD
ND

HD
ND
480
1400
4300
880
0.00
ND
530
210
920
10000
13000
1300
ND
ND
ND
67
ND
830
ND
270
ND
ND
ND
530000
ND
ND
ND
ND
ND
100000
16000
350
130000
5500
ND
670
99
62
ND
14000
1100
350000
520
1000
RD
HD
KD

ND
ND
ND
ND
ND
ND
ND
HD
ND
ND
KD
ND
ND
ND
RD
38000
ND
RD
ND
ND
ND
ND
ND
ND
RD
RD
72000
9100
RD
HD
HD
ND
ND
RD
ND
ND
ND
630
ND
ND
RD
ND /
ND
ND
ND
KD
ND
RD
RD
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iaiple I.D.

A15B 6-9
M5B 13-16
>15B 16-19
&15C 4.5-9
A15C 9.5-14.
,15C 14.5-17
-150 4-9
A15D 12-14
,15D 19-24
,15D 24-29
A16A 9-14
U6A 14-19
1164 24-29
A16B 9-12
A16B 14-19
116C 2-5
J16C 7-12
A16C 12-17
116D 13-18
U6D 18-23
A16D 23-31
U6E 13-18
1161 18-23
A16E 25.5-28
A21B 1-6
121B 6-10
12 IB 10-13
A21C 4-8
\21C 8-11
121C 13-14.5
A21D 4-9
U1D 9-14
121D 14-19
A22A 9-14
A22A 19-22
L22A 24-28
1228 0-7
A22B 7-13me 3-9
AMC 10-15
A22D 4-9
A22D 9-14
122D 24-27
A23A 12-13
A23A 13-19
1234 19-20
A23A 21-23
" units : «

Parameters :

Date

07/07
07/07

5 07/10
.507/10

07/12
07/12
07/12
07/12
07/20
07/20
07/20

07/18

07/18
07/18
07/20
07/20
07/20
07/20
07/20
07/20
07/17
07/17
07/17

07/14
07/14
07/10
07/10
07/10
07/11
07/11
07/11

07/17
07/17
07/17
07/11
07/11
07/11
07/14
07/14

07/14
K/kg **

Aroclor-1016

HD
ND
ND
MD
ND
ND
ND
ND
ND
ND
ND
ND
HD
HD
ND
ND
HD
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
MD
ID
ND
ND
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

•

Aroclor-1221

ID
ID
ND
ID
1500
15000
ND
ID
ID
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ND
ID
ND
ND
ID

Table 4
(Cont.)

Aroclor-1232

3700
7200
ND
300000
ND
ND
ND
ND
ND
ND
ND
ND
HD
1600000
ND
ND
ND
ND
ND
ID
ND
ND
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
MD
ND
ND
ND
ND
ND
ND
ND
ND
ID
ND
ID

Aroclor-1242

MD
ND
MD
ND
ND
MD
MD
MD
MD
MD
MD
ND
ND
ND
5400
ND
13000
1100
ND
ND
ND
ND
ID
ND
ND
ID
ID
ID
ID
ID
MD
ID
MD
ID
ID
ID
MD
MD
ID
ID
MD
ID
ID
ID
ID
ID
MD

Aroclor-1248

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
BDL
MD
ND
MD
ND
ND
520
1300
550
ND
ND
ND
ID
ID
ID
ND
ND
ND
ND
ND
ND
120000
MD
MD
MD
MD
MD
ND
3300
5700
150000
1600

Aroclor-1254

ND
1800
ND
68000
160
2300
ND
ND
ND
ND
MD
2100
ND
MD
MD
ND
MD
450
ND
90
ND
290
690
400
ID
200
ID
ID
ID
MD
90
150
ND
ND
MD
ID
MD
MD
19000
MD
MD
ID
MD
MD
MD
ID
ND

Page 2 of 2

Aroclor-1260

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ID
860
ND
ND
ND
MD
MD
ND
ND
ND
ND
ND
MD
ND
27000
MD
MD
30000
ND
ID
MD
ID
MD
MD
ID
ND
MD
MD
ND
MD
12000
ID
MD
690
1200
ID
ID
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4.23 Contour Maps - PCB/Biphenyls

See Figures on the following pages.
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Table 5

CS-A
PCB Precursor Concentrations

S«ipl«:
Deptb:

Coipoondi:

Blpbtifl
Cbloroblpbiurl
Dlcblorobipbttrl
trlcilorobipktnjl
TitMcbloroblpbenyl
rMUchloroblpbinrl
B«uckloroblpb«Bjl
DtctcblDrobipbetfl

Mlb
4-8

6.6 J
BDL
BDL
BDl
BDL
BDL
DDL
BDL

tllb
e.i-io.6

1.5 J
BDL
BDL
BDl
BDL
BDL
BDL
BDL

Allb
12-11

0.2
BDL
BDL
BDL
0.01
0.04
0.04
BDL

tile
2-6.S

52 J
0.9 J
1.5 J
0.2 J
0.1 J
0.1 J
BDL
BDL

tile
65-10 5

BDL
BDL
BDL
BDL
0.3 J
0.9 J
BDl
BDL

tile
12.5-16.5

BDL
BDl
BDL
BDL
BDL
0.03
0.07
BDL

Hid
IB.5-23.5

BDL
BDl
IDL
BDl
O.S
1.5
3.6
3.0

t!2a
IB-23

BDL
0.04
BDL
BDL
0.01
0.02
O.OS
BDL

t!2d
6-13

BDL
3.6 J
35.0 J
(0.0 J
75.0 J
(9.0 J
210.0 J

BDl

t!2d
17-20

0.3
0.03
0.3
0.7
1.0
1.0
2.3
BDL

t!2d
20-25

0.04
0.04
0.06
0.2
0.3
0.3
0.7
BDL

A16«
14-19

BDL
BDL
BDL
0.01
0.06
0.13
0.12
0.09

tl6b
9-12

6.3 J
1.6 J
5.3 J
3.8 J
4.3 J
BDL
BDL
BDL

M6b
14-19

1.0 J
0.3 J
0.7 J
0.5 J
0.3 J
0.2 J
0.06 J
BDL

t!6c
2-5

24.0 J
6.0 J
26.0 J
24.0 J
21.0 J
B.6 J
BDL
BDL

t!6c
7-12

1.2 J
0.4 J
0.6 J
0.7 J
0.4 J
BDL
BDL
BDL

tl6d
16-23

0.02
BDL
0.03
0.04
0.06
0.10
0.23
BDL

t!6d
23-31

BDL
BDL
BDL
BDL
0.02
0.02
BDL
BDL

t!6«
13-16

BDL
BDL
BDL
BDL
0.04
BDL
BDL
BDL

t!6e
18-23

BDL
BDL
BDL
0.02
0.09
0.05
BDL
BDL

M6e
25.5-28

BDL
BDL
BDL
0.03
0 .10
0.03
BDL
BDL

Units: Mg/Kg

J - Indicates a positive identification of the
compound, however the concentration is
an estimated value.

BDL • Below detection limits

* * The following samples showed BDL readings for all precursor parameters:

A10 6-7; A10 9-10; A1015-17; Alia 13-18; Alia 8-13; Alld 8-10; A12a 8-11; A12a 11-203; A12a 18-23; A12b 3-7
A12b 9-12; A12b 14-17; A12b 17-19; A13a 9-14; A13a 14-19; A13a 19-20.5; A14a 4-9; A14a 133-235; A14a 235-285
A15a 9-14; A15a 14-19; A15a 19-24; A16a 9-14; Ale* 24-29; A16c 12-17; A16d 13-18; A16d 18-23; A16e 255-28;
A21b 6-10; A21b 10-13; A21c 4-8; A21c 8-11; A21c 13-145; A22b 7-13; A22c 10-15
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4.3 Extraction Procedure Toxicity Test (EP Tox)

There were 39 samples characterized for the eight RCRA metals through
the EP Toxicity test, SW-846 Method 1310. The eight RCRA metals consisted of
Arsenic (As), Barium (Ba), Cadmium (Cd), Chromium (Cr), Lead (Pb), Mercury
(Hg), Silver (Ag), and Selenium (Se). The sampling and analysis rationale
indicated that one sample from each boring would be analyzed for EP Toxicity.
However, five additional EP Toxicity tests were performed, two in boring A12C,
two in boring A13C, and one in boring A11D, based on sample appearance in the
field. The pesticides and herbicides were analyzed through the EP Tox
procedure.

4.3.1 EP Toxicity Metals Analysis

The method of analyses for the eight RCRA metals were as follows:

Arsenic SW 846 Method 7061

Barium SW 846 Method 7080

Cadmium SW 846 Method 7130

Chromium SW 846 Method 7190

Lead SW 846 Method 7420

Mercury SW 846 Method 7470

Selenium SW 846 Method 7741

Silver SW 846 Method 7760

EP Tox analysis was run for the eight (8) EP Tox RCRA metals
(Table 6). Laboratory data for arsenic, barium, chromium, mercury,
selenium and silver were within allowable EP Tox limits (Table 6).
Isolated samples from locations in the southern one-third to one-half of CS-
A analyzed for Cd and Pb were above EP Tox values (Table 6; Figures
34 through 37).
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Table 6

CS-A
EPTOX Analyses

Supli ID 110
15-17

till
1-13

till
4-1

tllC HID
2-6.5 1-10

HID
IB. 5-23.!

1121
5 l-ll

1121
J-7

112C
4-9

I12C
10-13

112C
14-16

112D
17-20

1131
4.5-6

113C
4-1.5

113C
6-13

113C 113D
13-16 11-23

AUB
4-1.5

AHC
4-1.5

I14D
ID-14

A15I I15B
6-9 13-16

115C
4.5-9

I15D
4-9

1161
9-14

1161
9-12

116C
2-5

1161
13-11

12 IB
1-6

121C A2ID
4-1 14-19

1221
9-14

I22B
0-7

122C
3-9

122D
4-9

123A Alloiriblt
19-20 Coaetntntioc

hriMtiri

Slim
trmlc
lirln
Ctttlu
Ckrotlii
Htrcir;
U>4
Stllllll

ID
ID

1.3
ID

0.024
ID

0.11
ID

ID
ID
ID

0.069
0.030

ID
0.069

ID

ID
ID
I.I
ID
ID
ID

0.071
ID

0.024 0.037
0.010 ID

1.2 2.6
0.047 0.011

ID 0.030
ID ID

0.23 0.93
ID ID

0.028
ID

1.0
ID

0.022
ID

0.092
ID

ID
ID

1 4
4

0.025
ID

0.096
ID

ID
ID
ID

0.057
ID
ID

1.4
ID

ID
ID

1.0
1.0
ID
ID

0.62
ID

ID
ID
ID

0.041
ID
ID
ID
ID

ID
ID
ID

0.32
ID
ID
ID
ID

ID
ID

2.0
0.010

ID
ID

0.016
ID

ID
ID
ID

2.6
ID
ID

14.6
ID

ID
0.010

ID
4 0
ID
ID

0.15
ID

ID
ID
ID

1.9
0.028

ID
ID
ID

ID
ID
ID
ID
ID
ID
ID
ID

ID
ID
ID

0.017
0.025

ID
0.074

ID

ID
KD
ID

0.47
ID
ID

0.31
ID

ID
ID
ID

1.2
ID
ID

5.5
ID

ID
ID
ID
ID
ID
ID

0.13
ID

ID
ID

1.4
0.016
0.027

ID
0 14 0
0.10

ID
ID
ID
ID
ID
ID
OKI
ID

ID
ID
ID

0.74
ID
ID

0 ,1?
ID

ID
ID
ID
ID

0.038
ID

0 13
ID

0.032
ID
I.I
ID

0.044
ID

0 15
ID

ID
0.016

ID
1.0
ID
ID

4 2
ID

ID
ID
ID

0.64
ID
ID

1 1
ID

ID
ID
ID
ID

0.030
ID

0065
ID

ID
0.35
1.5
3 4
0.13
ID

35 4
ID

ID
ID

3.3
3.9
ID
ID

1 5 6 0
ID

ID
ID
ID
ID
ID
ID
061
ID

ID
ID
ID
ID
ID
ID

0 16
ID

ID
ID

3.9
0.10
0.60
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5.0
1 0

Kill : if/l



4.32 EP Toxicity Pesticides and Herbicides

The EP Toxicity pesticide and herbicide analysis was performed on
29 samples collected from various borings and various boring depths (Table
3). The method for analyses for EP Toxic pesticides was performed using
Method SW-846, 8080. The method used in analyzing for herbicides was
SW-846, 8150. Results of the pesticide and herbicide analysis were all
below the detectable limits.
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4.3.3 Contour Maps - EP Tox

See Figures on the following pages.
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4.4 Hazardous Substance List (HSL), Total Metals Analysis

4.4.1 Test Results

The method of analyses for the HSL total metals was as follows:

Mercury SW 846 Method 7471
Arsenic SW 846 Method 7061
Selenium SW 846 Method 7741
All remaining metals SW 846 ICAP Method 6010

Thirty (30) samples were characterized for HSL Total Metals concentrations
(Table 3). The digestive procedure for the preparation of metals analyses was
performed using SW-846, Method 3050. The metals which were quantified
through this procedure are presented in Table 7, were located generally in the
southern one-third to one-half of CS-A, and are graphically shown in Figures 38 -
65.

4.4.2 Table of Results

See Table 7 on the following page.

4.43 Contour Maps - Total Metals

See Figures on the following pages.
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4.5 Organic Analysis

4.5.1 Volatile Organic Compounds

The results of the Appendix IX compound search indicate that nine
volatile organic compounds are present in the creek channel sediments
(Table 8). The volatile organic compounds were tested using SW-846,
Method 8240. The compounds methylene chloride, acetone, 1,2-
dichloroethene (total), trichloroethene, toluene, chlorobenzene, ethylbezene,
xylene (total), and dichlorodifluoromethane were detected. Review of these
compounds indicates that the highest values of each of these compounds
occur on the A16 transverse, the northernmost sampling point (Plate 2).

4.5.2 Semi-Volatile Compounds

The Appendix IX compound search indicated that 16 semi-volatile
compounds are present in the creek bottom sediments of CS-A (Table 9).
The semi-volatile organic compounds were tested using SW-846, Method
8270. The compounds phenol, 1,3-dichlorobenzene, 1,4-dichlorobenzene,
benzyl alcohol, 1,2-dichlorobenzene, 4-methylphenol, 2,4-dimethylphenol,
benzoic acid, 1,2,4-trichlorobenzene, 4-chloroaniline, 3-methylphenol,
acetophenone, 1,2,4,5-tetrachlorobenzene, pentachlorobenzene,
butylbenzylphthalate, and bis(2-ethylhexyl)phthalate were detected (Table
9). Review of the semi-volatile data indicates that the highest
concentrations also occur along transverse A16 (Table 9) (Plate 2).

4.6 Hazardous Waste Characteristics

4.6.1 Characteristic of Ignitability

Twenty-four of the sediment/soil samples collected from the CS-A
project site were analyzed for the characteristics of ignitability using SW-
846, Method 1010. Only sample A13C, at the 4-8.5 depth exhibited the
characteristics of ignitability having a flash point of 98 degrees Fahrenheit
(Table 10).
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Table 8

CS-A

Volatile Organic Analysis

SAMPLE I.D. : A10 A11B A11C A12B A12C A13B A14C A15B A15C A16B A16C A21C A22E A23A
DEPTB (ft) : 15-17 4-8 2-6.5 3-7 4-9 4.5-6 8.5-10 6-9 4.5-9 9-12 2-5 4-8 0-7 19-20

FABAM8TKES

Chloroiethane ND HD ND KD MD HD ND ND HD HD ND HD HD ND
BrouMthane HD MD ND KD KD 580 J MD KD ND ND ND KD ND ND
Vinyl Chloride KD MD KD KD KD ND MD KD MD ND ND MD MD ND
Chloroethane MD KD KD MD ND KD KD MD KD KD MD KD ND ND
Methylene Chloride 1600 B 1500 B 1700 B 25000 B 5400 B 4400 B 2500 B 2300 B 3800 B 20000 B 30000 B 5800 B 3100 B 2100
Acetone KD 1000 JB 690 JB 22600 JB 4500 JB 2400 JB 1300 JB 2300 B 6300 B 16000 B 23000 JB 4100 JB 2000 JB 2400
Carbon Disnlfide KD ND KD ND ND ND KD ND ND ND KD ND ND MD
1,1-Dichloroethene ND ND ND ND KD ND ND MD KD MD MD KD MD ND
1.1--Dichloroethane KD KD MD KD ND ND KD ND 1600 KD 6400 J MD 260 J HD
1.2-Dichloroetheoe (total) ND ND ND KD KD KD HD KD MD 15000 ND ND 1400 ND
Chloroform KD KD KD KD KD KD ND ND ND ND MD ND KD KD
1,2-Dichloroethane KD KD ND ND KD HD ND KD HD HD ND ND ND ND
2-Brtuone ND ND ND ND KD ND HD KD ND KD KD 1600 J ND ND
1,1,1-Trichloroethane HD KD ND MD ND MD KD ND ND KD MD KD ND ND
Carbon Tetrachloride ND ND HD HD KD ND ND MD MD ND ND ND ND ND
Vinyl Acetate ND ND ND KD ND ND ND ND KD HD HD KD ND ND
BroiodichloroMthane MD KD RD HD ND KD RD KD MD ND ND ND KD HD
1,2-Dichloropropane HD ND HD ND MD ND ND ND ND HD ND MD ND ND
ci8-l,3-Dichloropropene ID MD KD ND ND ND ND KD MD ND HD ND MD MD
Trichloroethene 740 J MD ND ND ND KD ND ND 870 J 100000 14000 J HD 690 J 2100
DibroiochloroMthane ND MD ND ID KD ND MD MD ID MD ND ND HD HD
1,1,2-Trichloroethane ID ID ID ID ID ID ID ID ID ID ID ID ID MD
Beuene ID ID ID ID ID ID ID ID 440 J 2600 J 8800 J ID ID MD
Trans-l,3-Dichloropropene ID ID ID ID ID ID KD ID ID ID ID ID MD MD
Broiofori ID ID ID ID ID ND ID ID ID ID MD ND MD MD
4-Hethyl-2-pentanone ID ID ID ND ID ID ID ID ID ID ND ND ND ND
2-Hezuone ID ID ID HD ID HD ID ID ND ND HD HD HD MD
Tetrachloroethene ID ID ID ID ND 380 J 660 J ND ID 4600 J 11000 J ND KD HD
1,1,2,2-Tetrachloroethaoe ID ID ID ID HD HD ID ND 330 J ND ND ND ND ND
Toluene ID ID 170 J ID 690 J HD ID ID ID 7200 J MD KD MD 5700
Chlorobeuene 650 240 J 530 J 5200 J 4600 2100 590 J 420 J 1100 J 31000 24000 6100 620 J 18000
Ethylbenxeoe 1100 2900 ID 3600 J ID 1400 J ID ID 1400 J 80000 50000 ND 560 J 330 J
Styrene ID ID ID ID ND ND ID ID ID ID ND HD KD HD
lylene(total) ND 360 3800 RD KD 460 J ID ID 5200 500000 240000 ND ND KD
Acrolein KD ID ID HD ND ND ND MD ND ID ND ND HD ND
Acrylonitrile ID ID ID ID ID KD KD HD ID ID ND ND KD ND
Trichlorofhorouthane ID ID ID ID ID ND 170 J ID ID ID ND ND ND ND
DichlorodifluoroMthane ID ID ID ID ID 6900 ID ID ID ID ID HD HD HD
Acetonltrile RD ID ID HD HD KD ID MD ID RD HD RD HD RD
lodoMthane 460 i 630 J MD HD 1700 J 1800 J 1300 J 1000 J RD ID KD 3000 J 1000 J KD
Propionitrile (Ethyl Cyuide RD ID ID ID ID ID ID ID ID ID ID ID HD KD
3-Chloropropene ID ID ID ID ID ID ID RD ID ID ID ID HD HD
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Table 8
(Cont.)

Volatile Organic Analysis
Page 2 of 2

- «- » ,35 US !? -S -S
PARAMETERS

Methacrylonitrile (iD HD NO ND HD HD HD KD ND ND vn »n
Dibro.o«thaae MD HD ND KD HD 5 2 ! ND «
Isobotyl alcohol HD HD HD HD J » HD
1,2-DibroMtthaN HD HD HD HD MD in In n I! IS MD "D KD »D
1,1,1,2-Tetrachlorethane HD JJ » "D ND
l,2,3-Trichloroprop,M HD HD HD HD » "
tr»n«-l,4-Dichloro-2-bntene HD HD HD HD HD HD m n !! 5 5 ID MD ND

U-Dibro.o-3-chloropropane HD HD HD JJ «» HD
2-Chloro-l,3-B»t,diene HD HD HD HD HD HD IS £ ° »

11 fi



Table 9

CS-A

Semivolatile Organic Analysis

SAKPU I.D. : A10 A11B illC A12B &12C A13B A14C A15B A15C A16B A16C A21C A22B 4234
DEPTH (ft) : 15-17 4-8 2-6.5 3-7 4-9 4.5-6 8.5-10 6-9 4.5-9 9-12 2-5 4-8 0-7 19-2C

PARAMETERS

Phenol ID 720 JB ND ID MD 1300 J ND ND ND 610000 B 21000 JB ND ND 3800(
biB(2-Chloroethyl)ether ID MD MD HD MD MD MD MD MD MD MD MD MD MD
2-Chlorophenol ID MD MD HD MD MD MD MD MD MD MD MD ND MD
1.3-DichlorobenieDe ID MD MD 3200 JB MD 5100 ID 120 J 4900 J 32000 J 23000 J MD MD MD
1.4-Dichlorobeniene 210 J MD 3600 J 58000 18000 J 39000 730 1100 64000 390000 B 260000 B 13000 J 34000 J 2900 ,
Beaxyl Alcohol ID ID ID ID ND MD ID MD MD MD ID MD MD 8200C
1,2-Dichlorobeuene 58 J ID 840 J 6100 JB MD 12000 210 J 1100 74000 650000 B 360000 B MD MD 6100
2-Bethylphenol ID ID ID ID MD MD MD MD MD MD KD MD HD 600 .
bia(2-Chloroi80propyl)etker ID ID ID ID MD MD HD ID MD MD ID MD MD MD
4-Hethylphenol ID ID ID ID MD MD MD ID MD MD MD MD MD 1200(
Mitoroso-Di-n-propylulne ID ID ID ID MD MD MD ID MD MD ID MD ND MD
Heuchloroethue ID ID ID ID MD ID ID ID MD MD ID MD MD MD
litrobeueoe ID ID ID ID MD ID MD ID ID MD ID, MD MD MD
isophorone ID ID ID ID MD ID MD ID MD MD ID MD MD MD
2-lltropktnol ID ID ID ID MD ID MD MD ID MD ID MD MD MD
2,4-DiMthylphenol ID 1600 J ID ID MD ID ND ID MD MD ID MD MD 55001
BeuoicAcid ID ID ID ID ID ID ID BDL ID ID ID MD MD 280001
bi»(2-Chloro«thoxy)MtkaM ID ID ID ID MD ID ID ID ND ID ID MD MD MD
2,4-Dichlorophenol ID ID ID ID MD ID ID ID ID ID ID MD MD MD
1,2,4-Iricklorobeuew ID ID 8800 12000 J 31000 J 47000 ID 490 46000 160000 B 12000 JB 6000 J MD 9500
lapkthtleu 130 J ID 850 J ID ID ID ID ID ID ID 5600 J MD MD 1500 .
4-ftlorouiliu 140 J 17000 9400 13000 J ID ID ID ID ID ID 14000 J ID MD 7300(
Heucklorobitadleu ID ID ID ID ID ID ID ID ID ID ID ID MD MD
4-Ckloro-3-Mtkylpkeiol ID D ID ID ID ID ID ID ID ID ID MD MD MD
2-fetkylnapktkairae ID ID 600 J ID ID ID ID ID ID ID ID ID MD ID
HeucklorocyclopeiUdiene ID ID ID ID ID ID ID ID ID ID ID ID MD ND
tothyl Mtkicryltta ID ID ID ID ID ID ID ID ID ID ID MD MD MD
Pyridiw ID ID ID ID ID ID ID ID ID ID ID ID MD ND
1-litrosodiietkyluine ID ID ID ID MD ID ID ID ID ID ID ID MD MD
Itkyl Mtkacrylate ID ID ID ID ID ID ID ID ID ID ID MD MD MD
2-PicoliM ID ID ID ID ID ID ID MD ID ID MD ND MD MD
MltroBOMtkyletkyluite ID ID ID ID MD ID ID ID ID ID ID ND MD MD
Hetkyl Mtkuenlfooata ID ID ID ID ID ID ID ID ID ID ND MD MD MD
l-IUrowdiethyluiae ID ID ID ID ID ID ID ID ID ID ID MD MD MD
Ithyl Mtkuenlfoute ID ID ID ID ID ID ID ND ID ID ID ND MD ND
AniliM ID ID ID ID ID ID ID ND ID ID ID ID ND 3600
Penttckloroetkue ID ID ID ID ID ID ID ID ID ID ID ND ND MD
3-Metkylpfceiol ID ID ID ID ID ID ID ND ID ID ID ID MD 1200
l-lltttsopmolidiu ID ID ID ID ID ID ID MD ID ID ID ID MD ND
Ac«topkeaou 150 J ID 1300 JB ID ID 24000 320 J 140 J 8100 J ND 4300 JB ID MD 2900
l-litroBOMrpkoline ID ID ID ID ID ID ID ND ID ID ID ID MD MD
o-ToUidiM ID ID ID ID ID ID ID ID ID ID ID ID ID "&
MitroMpiptridine ID ID ID ID ID ID ID ID ID ND ID ID ID KD
t.t-DiMtkyllpkeBetkylaiiBe ID ' ID ID ID ID ID ID ID ID ND ND ID ID MD
2,6-Dickloropkenol ID ID ID ID ID ID ID ID ID ND ID ID ID MD
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Table 9
(Cont.)

Semivolatile Organic Analysis page 2 Of 3

SAHPLE I.D. : A10 A11B A11C A12B A12C A13B A14C A15B A15C A16B A16C A21C A22B A23A
DEPTH (ft) : 15-17 4-8 2-6.5 3-7 4-9 4.5-6 8.5-10 6-9 4.5-9 9-12 2-5 4-8 0-7 19-20

PARAMETERS

Hexacbloropropene ND ND HD HD ND ND HD ND ND HD KD ND ND ND
p-Pbenylenediatine ND KD ND ND NO KD ND KD KD HD HD HD ND HD
H-Hitroso-di-n-butrluine MD MD KD ND ND ND KD ND KD MD KD MD MD KD
Safrole KD ND ND ND ND ND KD ND KD ND MD ND MD KD
1,2,4,5-Tetrichlorobeozene MD KD 19000 3100 J 8000 J 28000 MD 140 J 10000 J 19000 J KD MD RD MD
laoafrole KD ND KD ND ND KD KD ND ND ID MD ND MD MD
1,4-Maphthoqoiaane MD HD ND ND ND ND KD ND ND KD ND ND HD KD
1,3-Dioitrobmene MD MD ND ND ND MD MD KD MD ID KD ND ND ND
PeDtachlorobeazene ND ND 13000 4400 J 16000 J 19000 260 J 380 J 28000 37000 J ND ND KD MD
2,4,6-Trichloropheool ND ND ND ND ND ND ND ND ND ID KD KD HD MD
2,4,5-Trichloropheiol KD KD HD ND ND KD KD ND MD ID MD MD ID ND
2-Chloronaphthaleoe ND ND ND ND ND NO ND ND MD ID KD MD ID ND
2-Nitrouiline ND MD ND ND KD ND ND MD MD ID KD MD ID ND
DiiethjlpbthaUte ND ND ND ND ND ND KD KD KD ID MD ID ID ID
Acenaphthylene ND ND ND ND ND ND ND HD KD ID MD ID MD ND
2,6-Dinitrotoluene ND ND HD ND ND ND ND ND MD ID MD MD MD MD
3-Mitroaniline ND ND KD ND ND KD HD ND ND ID MD ID MD ND
AceDaphthene ND ND HD KD ND HD HD ND MD ID ID ID ND ND
2,4-Dinitrophenol ND ND ND ND ND ND ND ND HD ID KD ID ND ND
4-Nitrophenol ND ND ND ND ND ND ND KD MD ND ND MD ID ND
Dibeniofuran ID ND ND ND ND ND ND KD HD ID ID ND ID ND
2,4-Dinitrotoloene ND MD ND ND ND MD ND ND ND ID ID HD MD MD
Dietbylphthalate ND MD ND KD KD HD HD HD ND ID ID ID ID KD
4-Chlorophen7l-phett7lether ID MD MD HD HD ND HD KD ID ID ID ID ID ID
Plaorene ID ID ND KD HD 800 J HD HD ID ID ID ID MD ID
4-litrouiline ND ID ND HD HD KD MD ND ID ID ID ID ND MD
4,6-Dinitro-2-tethjlphenol MD ID ND ND KD KD HD KD ID ID ID ID KD KD
l-litrosodipheoylaiine (1) 110 J ID ND KD HD KD HD 49 J 2500 J ID 4200 J KD ND ND
4-Brotophenrl-phenylether ID ID ND ND ND KD KD KD KD KD ID ND MD MD
HexachlorobeDzene ID ID 1700 J ND ND KD ND 59 J 4300 J ID ID ID ID ID
PenUchlorophenol 800 J ID ND ND ND MD KD 88 J KD ID MD MD ID ND
Pheuinthrene 66 J ND 670 J 3000 J ND 1800 J ND MD 1800 J ID 5400 J 4900 J 14000 J 790 J
Anthracene ID ID ND ND KD ND MD KD RD KD ID ID ID ID
Di-n-Butylphthalate 55 JB 1100 JB 1100 JB ND 4400 J ND HD 56 J KD MD ID ND MD 2900 J
Plooraathene ND ND 540 J 3900 J 6700 J 1400 J HD MD ND MD 3600 J 8100 J ID MD
Pyrene MD HD 540 J 4900 J ND 1500 J ND ND MD ID 4200 J 8300 J 10000 J ND
Bntylbewylphthalate ID ND ND ND ND 1100 J ND 160 J 11000 J 70000 JB 100000 B MD ID 620 J
3,3'-Dichlorobenxidine MD MD KD ND HD ND ND HD MD MD ID ND ND ND
Be»o(a)aothracene KD HD ND ND ND ND KD MD KD ID ID ID MD KD
Chrysene KD ID HD ND ND ND ND HD MD MD 5700 J 4800 J ND 1000 J
bi«(2-Ethylhexyl)phthalate 75 J ND ND 3400 J 6600 J 6200 B 190 JB 240 JB 11000 JB 26000 JB ID 6700 J ND 20000
Di-n-octyl phthalate HD KD HD ND 3800 J KD ND ID RD ND 18000 JB 7300 J ND KD
Beuo(b)fluoranthene ID ID HD HD HD HD HD ID ID ID ID ID HD RD
B*aio(k)fluorinthene MD MD MD HD MD HD KD ND ID ID ID ID MD MD
Beuo(a)prrene MD ND ND KD ND ND HD ID ND ID ID . ND ND ND
Indeno(l,2,3-cd)pyr«ne ID ND KD HD KD HD HD HD ID ID ID ID KD HD
Dibeuo(a,h)authracene ID MD ND HD KD HD KD ID ID ID ID ID KD KD
B«Mo(g,h,i)perylene KD ND ND HD KD KD KD ND ID ID m ™ "n "



Table 9
(Com.)

Semivolatile Organic Analysis
Page 3 of 3

mm I . D . ; iio AIIB
DEPTH ( f t ) : 15-17 4-8

A11C A12B A12C A13B A14C A15B A1SC A166
2-6.5 3-7 4-9 4.5-6 8.5-10 6-9 4.5-9 9-12

M6C A21C A22B A23A
2-5 4-8 0-7 l9-2 i

PARAMETERS

1,4-Dioxane HD ID ND ND HD
1-Haphthyluine HD KD ND MD HD
2-Haphtbjlaiine MD HD MD HD HD
2.3,4,6-Tetrachloropheaol HD ND HD HD KD
1.3,5-Trioitrobenzene KD MD KD HD HD
Diallite KD ID MD HD HD
P he nice tin KD ID HD KD HD
Diphenyiaiine ' 110 J ID MD KD KD
5-Notro-o-tolnidine ID ID MD HD KD
4-Aiinobiphenyl KD ID HD HD MD
Praauide MD ID KD HD HD
2-sec-But7l-4,6-diDitrophenol ID ID KD HD KD
PenUchloroaitrobeuene ID ID ID ID ID
4-HitroqolnoliM-l-ozide ID -ID ID ID KD
Methapyrilene ID ID ID HD HD
Araiite ID ID ID ID HD
Chlorobeuilatt ID ID ID ID HD
p-Diwthylaiinoaiobeniene ID ID ID HD HD
3,3'-DiMthylb«uidiD« ID ID ID ID HD
2-Aacetylaiinofhoreoe ID ID ID KD HD
7,12-Diiethylbeozidine ID ID ID RD HD
Heiacblorophene ID ID ID ID ID
3-Hethylcholanthrene ID ID ID ID HD

" Doits: Og/Ig »»

HD HD HD
HD HD HD
MD HD HD
KD MD HD
ID MD HD
HD HD HD
KD HD HD

KD KD ND HD
HD HD HD HD
HD MD MD HD
MD 10000 J ND KD
MD HD MD HD
MD MD HD MD
MD MD HD KD

KD KD 42 J 2500 J MD 4200 J MD
HD KD HD HD HD ND ND
ND ND ND ND ND HD KD
KD MD KD KD HD KD HD
KD MD HD MD HD ND KD
KD MD HD HD HD KD MD
HD HD MD MD HD HD HD
KD HD KD HD HD HD HD
MD MD KD MD HD KD HD
KD KD HD HD HD KD HD
HD HD KD KD KD HD KD
MD MD ND ND MD KD MD
MD MD HD HD HD MD MD
ID HD HD HD HD HD MD
ID HD KD KD HD HD HD
ID HD XD HD ID HD MD

ND
HD
ND
ND
HD
MD
HD
KD
MD
KD
MD
HD
HD
MD
MD
MD
HD
MD
HD
HD
HD
HD

HD
HD
KD
KD

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
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Table 10

C S - A
Characteristics of Hazardous Waste

Ash Solids Alka
( I ) U ) ( X )

Saople I.D.

A10 6-7
AID 9-10
A10 15-17
A10 20-22
A10 24-29
A10 37-38
AHA 8-13
AHA 13-18
A11B 4-8
AHB 8.1-10.6
AHfl 12-17
AHC 2-6.5
A11C 6.5-10.5
A11C 12.5-16.5
AilD 8-10
A11D 18.5-23.5
A12A 8-11
A12A 11-20.5
A12B 3-7
A12B 9-12
A12B 14-17
A12B 17-19
A12C 4-9
A12C 10-13
A12C 14-16
A12D 6-13
A12D 17-20
A12D 20-25
A13A 9-14
A13A 14-19
A13A 19-20.5
A13B 4.5-6
A13B 6-9.5
A13B 9.5-12
A13C 4-8.5
A13C 6-13
A13C 13-16
A13D 18-23
A14A 4-9
A14A 13.5-23.5
A14A 23.5-28.5
AHB 4-8.5
AHB 8.5-13
A14C 4-8.5
AHC 8.5-10.5
AHC 13.5-16.5
A14D 10-14
AHD 15-19
A14D 24-29

Date

08/22
08/22
08/22
08/22
08/22
08/22
07/19
07/19
07/18
07/18
07/18
07/18
07/18
07/18
07/18
07/18
07/19
07/19
08/22
08/22
08/22
08/22
07/12
07/12
07/12
07/18
07/18
07/18
07/20
07/20
07/20
07/11
07/11
07/11
07/12
07/12
07/12
07/19
07/20
07/20
07/20
07/11
07/11
07/11
07/11
07/11
07/12
07/12
07/12

85.9
6 4 . 4

96.8 76.3
70.6
79.2
81.0
71.9
65.8

96.fi 72.6
57.3
76.9

99.7 72.6
78.0
83.7

80.8 72.9
98.5 82.2

74.2
79.4

89.0 12.2
75.3
60.6
78.6

91.7 55.8
78.5
82.8
76.2

98.6 74.1
81.3

86.1 32.9
74.9
81.6

91.3 41.0
77.5
83.1

99.2 76.0

94.3 59.9
84.1

87.2 23.1
59.1
84.0

95.8 79.9
77.1
64.5

0.87

0.12

HD

0.13
0.13

6.3

1.0

0.17

2.2

1.5

0.14

1.1

2.7

O Cfl.00

Cyanide C y a n i d e
React ive Tota l
(•I/kg) ( i g / k g )

Flash
Point
(deg F)

PH
Sul f ide Tota l

S u l f i d e Reactive PCBs
(M/kg)

SD ND >200 7.9 HD ND

ND ND >200 7.7 86.0 ND

KD ND >200 7.6 ND ND

M 2-5 >200 8.8 ND ND
ND ND >200 8.0 ND ND

HD 1-6 >200 6.9 ND ND

ND ND >200 6.2 ND ND

ND ND >200 7.9 ND HD

ND 5.8 >180 6.6 ND ND

ND ND 98 6.2 ND ND

ND ND >200 7.7 ND ND

HD ID >200 6.6 ND ND
w 2.9 >180 6.0 ND ND

W W >200 8.0 RD ND

0
0
.48
1.4
14.3
3.88
0
0
.53
.21
.92
55
13
1.3
0
38
0
.067
32
13.83
0
.27
0
0
0
530
101
15.8
0
0
0
440
50
2.25
910
25.5
0
1.3
.099
.062
0
114
6.3
540
2.22
6.2
0
0
0

Observed
Creek
Sednent
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Table 10
(Cont.)

Characteristics of Hazardous Waste page 2 of 2

Sanple I.D.

A15A 9-14
A15A 14-19
A15A 19-24
A15B 6-9
A15B 13-16
A15B 16-19
A15C 4.5-9
A15C 9.5-14.5
A15C 14.5-17.5
A15D 4-9
A15D 12-14
A15D 19-24
A15D 24-29
A16A 9-14
A16A 14-19
A16A 24-29
A16B 9-12
A16B 14-19
A16C 2-5
A16C 7-12
A16C 12-17
A16D 13-18
A16D 18-23
AL6D 23-31
A16B 13-18
416E 18-23
A16E 25.5-28
A21B 1*6
4218 6-10
A21B 10-13
421C 4-8
A21C 8-11
A21C 13-14.5
A21D 4-9
A21D 9-14
A21D 14-19
A22A 9-14
A22A 19-22
A22A 24-28
A22B 0-7
4228 7-13
A22C 3-9
A22C 10-15
A220 4-9
A22D 9-14
A22D 24-27
A23A 12-13
A23A 13-19
A23A 19-20
A23& 21-23

Date

07/20
07/20
07/20
07/07
07/07
07/07
07/10
07/10
07/10
07/12
07/12
07/12
07/12
07/20
07/20
07/20
07/18
07/18
07/18
07/18
07/18
07/20
07/20
07/20
07/20
07/20
07/20
08/22
08/22
08/22
07/14
07/14
07/14
07/10
07/10
07/10
07/11
07/11
07/11
08/22
08/22
08/22
08/22
07/11
07/11
07/11
07/14
07/14
07/14
07/14

Cyanide Cyanide Flash
Ash Solids Alkalinity Eeactive Total Point pH
(X) (X) (X) (ig/kg) (ig/kg) (deg F)

95.1 59.0 1.1 HD HD >200 7.9
83.8
79.6

85.4 26.0 0.97 HD 1.8 >200 7.4
79.9
82.3

96.6 83.0 0.64 HD HD >200 8.5
85.9
81.2
75.0

75.3 23.5 0.56 HD 19.2 >200 6.8
74.7

84.6 20.2 0.14 HD 5.8 >200 6.8
69.2
79.7

80.6 40.3 2.1 HD 6.0 >200 7.0
54.4
79.4

87.7 23.2 4.2 ND 5.0 >200 7.2
72.9
85.8
82.8
78.1
69.6
71.4
79.4
77.4

97.4 72.9 0.88 ND HD >200 7.8
77.2

94.9 70.4 1.1 ID ID >200 7.9
79.8
80.7
74.1
84.8
87.6
74.0

94.7 66.1 1.3 ID ID >200 8.6
83.8

Sulfide Total
Sulfide Reactive PCBs
(•g/kg) (M/kg)

0
0
0

ND HD 3.7
9
0

ND ND 980
1.66
17.3

ND HD 0
0
0
0
0
2.96
0

ND KD 1600
5.4

ND HD 0
13
1.55
0
.09
0
.81
1.99
.95

1.7 ND 27
.2
0

ND ND 30
0
0
.09
.15
0
0
0
0

ND ND 120
0

41.7 6.6 19
0
12
0
0
3.99
6.9

9.4 ND 150
1.6

Observed
Creek
Sedioent

«

t

t

i

t

i

t
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4.6.2 Characteristic for Reactivity

Twenty-four samples were collected and analyzed for the hazardous
characteristic of reactivity using SW-846, Method 7332 and Method 7342.
Review of the analysis results indicate that none of the twenty-four samples
collected exhibited the characteristic of reactivity (Table 10).

/

4.6.3 Characteristic for Corrosivity

Twenty-four samples were analyzed for the hazardous characteristic
of corrosivity using SW-846, Method 9045. The pH of the twenty-four
samples analyzed by this method ranged from 6.0 to 8.8 pH units. Based
on these results, none of the samples exhibited the characteristics of
corrosivity as outlined in 40 CFR 261.22 (Table 10).
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5.0 CONCLUSIONS - AVENDT WORK

5.1 Site Investigation

The site investigation performed by AGI at CS-A identified five (5)
unconsolidated stratigraphic units; fill material, fluidized creek sediments, the
Cahokia Unit, a discontinuous clay layer and the Henry Formation. Fill material,
which is the uppermost unit encountered outside of the creek channel ranged in
thickness from one to 15 feet. The fluidized creek bottom sediments ranged in
thickness from one-half foot to 11 feet thick. This unit was the uppermost unit
encountered within the creek channel. The Cahokia Unit, which is situated on
top of the Henry Formation, ranges in thickness from one (1) to 20 feet thick.
The Cahokia Unit consists of sediments of the upper Henry Formation which were
reworked by the Mississippi River. The Henry Formation is the lowermost unit
encountered at the study area. This unit is 98 to 103 feet thick and extends to
the bedrock surface which is approximately 110 feet below the surface.

CS-A was characterized through a network of 34 soil borings. The results
of the boring program indicate that there is approximately 19,500 cubic yards of
contaminated creek bottom sediments within CS-A. This estimate was derived by
subdividing the creek into eight discrete zones, measuring the width and length
of each zone, determining the average depth of creek bottom sediments in each
zone, and calculating the volume of sediment in each zone. The eight zone
volumes were added together to detennine the total volume of sediments within
the creek channel. The creek sediment analysis statistics are presented in Table
11.

5.2 Chemical Characterization

52.1 Manufacturing Process Involved in PCB Synthesis

As part of the investigation performed by The Avendt Group, Inc.,
a literature search was performed to detennine the industrial process used
to produce PCBs. Direct chlorination of biphenyl in the presence of a
catalyst is the method most commonly used by industry for the production
of PCBs (Romo, 1988; Hutzinger, Safe, Zitko, 1983).
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TABLE 11
CREEK SEGMENT-A

CREEK SEDIMENT ANALYSIS STATISTICS

PARAMETER

CONCENTRATION
RANGE
(PPM)

CONCENTRATION
ARITHMETIC

MEAN

CONCENTRATION
GEOMETRIC

MEAN

TOTAL PCBs (PPM) ND -1,600.00 85.78 27.5423

PCB PRECURSORS (PPM)

BIPHENYL 0.10 - 24.00
CHLOROBIPHENYL 0.02 -160.00
DICHLOROBIPHENYL 0.05 -160.00
TRICHLOROBIPHENYL 0.10 - 24.00
TETRACHLOROBIPHENYL 0.03 - 21.00
PENTACHLOROBIPHENYL ND - 550.00
HEXACHLOROBIPHENYL ND - 640.00
DECACHLOROBIPHENYL ND - 640.00

6.60
33 SB
47.70
5.69
535
144.30
270.62
279.12

1.1238
1.2254
8.7297
0.7716
1.0899
16.3418
27.8997
68.6119

EPTOX METALS (PPM)

CADMIUM
LEAD
ARSENIC
BARIUM
CHROMIUM

0.01 - 4.00
0.10 - 35.40
ND-035
ND-3.90
ND-0.60

1.47
6.80
0.04
1.49
0.07

0.6309
2.0309
0.0155
1.3079
0.0300

TOTAL METALS (PPM)

SILVER
ALUMINUM
ARSENIC
BARIUM
BERYLLIUM
CALCIUM
CADMIUM
COBALT
CHROMIUM
COPPER
IRON
MERCURY
MAGNESIUM
MANGANESE
SODIUM
NICKEL
LEAD
ANTIMONY
SELENIUM
VANADIUM
ZINC

2.40 - 348.00
1400.00-8050.00
ND -194.00
241.00-5200.00
ND - 44.10
ND -17000.00
2,60 - 532.00
ND - 78.00
62.00-695.00
1160.00 - 91800.00
10100.00 - 312000.00
ND-124.00
ND - 7800.00
40.10 - 379.00
ND-7800.00
95.20 - 2230.00
145.00 - 32400.00
ND - 356.00
ND - 41.60
ND - 43.00
373.00 - 26800.00

118.42
4020.77
6425
134731
1238
10433.85
217.80
2735
345.67
32628.46
113300.00
30.52
3140.77
184.65
2626.62
1478.78
10069.54
11623
13.10
30.85
10822̂ 4

69.1830
3715.3523
33.8844
933.2543
5.2480
9772.3722
106.6350
22.1870
255.7407
21081.4270
76225.4500
9.2789
2755.4974
148.8332
2116.4109
973.1952
4555.1219
72.9625
63899
25.2638
6254.6066
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TABLE 11 (CON'T)
CREEK SEGMENT-A

CREEK SEDIMENT ANALYSIS STATISTICS

PARAMETER

CONCENTRATION
RANGE
(PPM)

CONCENTRATION
ARITHMETIC

MEAN

CONCENTRATION
GEOMETRIC

MEAN

VOLATILES (PPM)

1,1-DICHLOROETHANE ND -13.00
U-DICHLOROETHENE ND - L5.00
TRICHLOROETHENE ND -100.00
CHLOROBENZENE ND - 31.00
ETHYLBENZENE ND - 80.00
XYLENE(TOTAL) ND - 500.00
DICHLORO-

DIFLUORMETHANE ND - 31.00

438
6.51
16.83
8.77
17.62
95.55

11.68

2.6157
3.9039
4.1610
3.7393
4.0188
83425

7.7428

SEMI-VOLATILES (PPM)

13-DICHLOROBENZENE ND - 73.00
1.4-DICHLOROBENZENE ND - 99.00
1,2-DICHLOROBENZENE ND - 99.00
1,2,4-TRICHLOROBENZENE ND - 99.00
ACETOPHENONE ND - 99.00
1,2,4,5-TETRACHLORO-

BENZENE ND - 73.00
PENTACHLOROBENZENE ND - 73.00

25.90
4358
44.51
40.75
36.68

25.01
29.80

16.1733
36.2243
32.0331
28.3595
243837

173620
23.6428

NOTES:

• For calculations of mean values, detection limits were substituted for reported 'ND' and 'BDL' data points.

• Geometric Mean calculated according to the method described in Water & Sewage Works, June/July. 1976,
article titled 'Estimating the Reliability of Advanced Waste Treatment* by Robert B. Dean, Science Ad-
visor, EPA.
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5.2.2 Indications of Biphenyl Present with PCBs

Several PCBs were detected in the sediments ranging from non-
detect to 1600 mg/kg (Table 12). Chemical analysis shows that the PCB
concentrations were highest at the north end of the creek, and decreased
further south along the creek (Figure 66). The reported data for the PCB
precursor, biphenyl, followed a similar pattern as the PCB concentrations
(Figure 67) (Table 13).

5.2.3 Organic Analysis

The results of the Appendix IX compound search indicate that nine
volatile organic compounds - methylene chloride, acetone, 1,2-dichloroethene
(total), trichloroethene, toluene, chlorobenzene, ethylbenzene, xylene (total),
and dichlorodifluoromethane were detected in the creek channel sediments
(Table 8). The volatile organic compounds were tested using SW-846,
Method 8240. The highest values of each of these compounds occur on
the A16 transverse, the northernmost sampling point (Plate 2).

The Appendix IX compound search indicated that 16 semi-volatile
compounds - phenol, 1,3-dichlorobenzene, 1,4-dichlorobenzene, benzyl
alcohol, 1,2-dichlorobenzene, 4-methylphenol, 2,4-dimethylphenol, benzoic
acid, 1,2,4-trichlorobenzene, 4-chloroaniline, 3-methylphenol, acetophenone,
1,2,4,5-tetrachlorobenzene, pentachlorobenzene, butylbenzylphthalate, and
bis(2-ethylhexyl)phthalate were detected in the creek bottom sediments of
CS-A (Table 9). The semi-volatile data indicates that the highest
concentrations also occur along transverse A16 (Table 9) (Plate 2).

5.2.4 EP Tox Metals

Review of the EP Tox analysis indicates that six EP Tox RCRA
metals were within allowable EP Tox limits (Table 6). The creek-bottom
sediments contain Cd and Pb above EP Tox limits at some locations (Table
6). The EP Tox limit for Pb and Cd was exceeded in isolated locations
in the southern one-third to one-half of CS-A (Plate 2; Figures 35 and 37).
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SAMPLE IDENTIFICATION

A10B 24 -29

A11B 4 -8

A11C 2 - 6 . 5

A12B 3 -7

A12C (ALL)

A13B 4 .5 -6

A13C 4 -8.5

A14B 4 -8.5

A14C 4 -8 .5

A14D (ALL)

A15B 13-16

A15C 4.5-9

A15D (ALL)

A16B 9 -12

A16C 2-5

A21C 4-8

A21D (ALL)

A22A (ALL)

A22B 0-7

A22D 4-9

A23B 19-20

Table 12

CS-A

PCB Concentrations

PCR

AROCLOR 1221

AROCLOR 1254

AROCLOR 1232

AROCLOR 1232

AROCLOR (ALL)

AROCLOR 1232

AROCLOR 1221

AROCLOR 1221

AROCLOR 1254

AROCLOR (ALL)

AROCLOR 1232

AROCLOR 1232

AROCLOR (ALL)

AROCLOR 1232

AROCLOR (ALL)

AROCLOR 1260

AROCLOR (ALL)

AROCLOR (ALL)

AROCLOR 1248

AROCLOR 1260

AROCLOR 1248

CONrENTRATTON.fppM)

10

.53

45

32

ND

340

780

100

350

ND

7.2

300

ND

1600

ND

30

ND

ND

120

12

150
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CS-A
PCB's Greatest Concentrations x. r. z-j: t: I

THE AVENDT GROUP. INC Figure 66



CS-A
Biphenyl Concentrations

» r i - l . I: 30

THE AVENDT GROUP. INC Figure 67



TABLE 13

BIPHENYL CONCENTRATIONS
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TABLE 13
CS-A

Biphenyl Concentrations

SAMPLE mRNTTFTCATTON

A11B 4-8

A11C 2-6.5

A12B 9-12

A16B 9-12

A16C 2-5

A21B 1 -6

A22B 0-7

A22C 3 - 9

A23C 21 - 23

CONrFNTRATIQN(mg/kg)

66

5.2

0.08

8.3

24.0

0.1

0.3

0.3

2.9

J

J

J

J

J

J

J

J

J

» T Indicates an estimated value for or an analyte that meets the identification
criteria but the result is less than the specified detection limit.
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5.3 Spatial Distribution

The laboratory reports from the Avendt investigation reveal the spatial
distribution within CS-A. The laboratory reported values show the PCBs and
biphenyl concentrations are highest at the north end of CS-A (Figures 66 & 67).
The laboratory reported values show heavy metal concentrations are highest in
the southern one-third to one-half of CS-A (Figures 68-73). The laboratory
reported values for volatiles and semi-volatiles show the concentrations for these
parameters to be highest at the northernmost sampling points within CS-A (Tables
8 and 9).
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OJ

CS-A
EPTOX: Cadmium

X 1 t-i: I: 73

THE AVENDT GROUP, INC. Figure 68



CS-A
EPTOX: Lead

X r. l-l: I. 10

THE AVENDT GROUP. INC. Figure 71



1 CS-A
| Copper Concentrations

x r £-30: 30 3

I THE AVENDT GROUP, INC. Figure 70



u>

CS-A
Selenium Concentrations

». r. z-i. I. 10

THE AVENDT GROUP. INC. Figure 71
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CS-A
Silver Concentrations

» r i-): I I

THE AVENDT GROUP. INC Figure 72



CS-A
Nickel Concentrations

» 1 I-' 4. 3

THE AVENDT GROUP. INC Figure 73
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HEALTH AND SAFETY PLAN

FOR

AT-RISK SAMPLING

ON SAUGET SITES AREA, SECTOR A

CERRO COPPER PRODUCTS COMPANY

SAUGET, ILLINOIS

Prepared by:

The Avendt Group, Inc.
432 North Saginaw Street
Third Floor, Northbank Center
Flint. Michigan 48502



SITE DESCRIPTION:

The Sauget Site Area consists of two creek sectors, CS-A and CS-B. The CS-A
portion of Dead Creek will be sampled in this sampling event.

Creek Sector A has two smaller sections which are identified as CS-A1 and CS-
A2. CS-A1 is the largest section, and lies on the north-northwest section of the Cerro
property. This sector is approximately 1,200 feet long and 80 feet wide. CS-A2 is the
smaller portion, and is 400 feet long and 80 feet wide. A lift station is located at the
northernmost end of the Creek section, and is used to control the amount of flow
emanating from the Creek.

The Cerro Copper Products Company facility, located on the west side of the
Creek, has owned this property since 1970. Records indicate that waste discharge into
the Creek began in the late 1930's. Environmental impacts, such as discoloration of the
Creek prior to 1970 and 1971, is indicated in an aerial photograph. A fence was
constructed in 1971, that separated CS-A from the Cerro facility.

CS-A lies on the east side of the Mississippi River along the west side of its flood
plain, in the town of Sauget, Illinois. It is bounded on the south by Queeny Avenue,
on the north by the Alton Southern railroad tracks, and by the Cerro facility and Site
I on the west and east, respectively.

Sectors CS-A1 and CS-A2 of Dead Creek both have steep banks, approximately
seven to ten feet high. During heavy rains or seasonal wet periods, the Creek waters
rise to as much as four to five feet. Surface water flow is intermittent The creek bed
consists of approximately seven feet of sandy silt over medium-fine sands. The creek
bank consists of interbedded silty sand and sandy silts. The aquifer level surrounding
Dead Creek is as shallow as ten feet, and this area is subject to possible flooding.

The Cerro Copper Products Company facility is located in a heavily industrialized
area. Monsanto Company, located north of the Cerro Copper Products Company facility,
is the largest chemical industry in the area. Other smaller industries exist northeast of
the facility.



Site: Sauget Site Area Job Number: 88001

Site Description: See attached sheet.

Location: Sauget, Illinois Perimeter Established? Yes

Performed by: The Avendt Group, Inc.

Proposed Starting Date of Site Activity: July 5, 1989

Anticipated Date of End of Site Activity: September 5, 1989

Plan Prepared by: Jeff Kost

Date: June 29, 1989

Objective of Entry: The objective of entry into Sauget Site Area Sectors CS-AI and CS-
A2 is to sample the subsoils in and around the Creek area by boring methods. Surface soil
samples will be collected. Site-specific QA/QC and decontamination techniques will be
employed throughout the sampling activities. A laboratory following CLP procedure will be
utilized to obtain analytical results. The analytical information will then be evaluated for extent
of contamination.

Objective of the Health and Safety Plan (HSP): The objective of writing this Health and
Safety Plan for the Cerro Copper Products Company site at Sauget is to:

1) Provide measures that will minimize accidents and injuries that may occur during this
particular project;

2) Guide the Avendt Group personnel and any others that may be associated during the
work sessions;

3) Remind any working personnel at the site of possible dangers and variable weather
conditions as well as to provide guidance for normal site operations. Emergency
situations that may be experienced include:
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a) variety of hazardous/toxic chemicals;
b) biological agents;
c) heat or other physical stresses;
d) equipment-related accidents;
e) fire or explosion creatable by on-site activities;

4) To meet standards as required by OSHA/NIOSH/EPA as contained in
29CFR-1910.120.

Possible Hazards: Volatile organics, semivolatile orgam'cs, pesticides/PCBs, inorganics and
heavy metals.

Areas Affected: Surface water in the Creek. Soils and sediments proximate to the Creek.
Possibly the groundwater.

Topography: The CS--A site is flat with little topographic relief. The main topographic
difference is the Dead Creek Channel.

Weather Condition: Summer, temperatures in range of 75 degrees F up to 100 degrees F at
100% humidity.

Additional Information: Will be announced when received by The Avendt Group, Inc.

On-Site Organization and Coordination: The following functions have been assigned,
respectively:

Project Team Leader: Chris Bade
Scientific Advisor: Jeff Kost
Site Safety Officer: Chris Bade
Public Information Officer:
Security Officer: Cerro Copper Security
* Record Keeper: Avendt Group Personnel
Financial Officer: Cerro Copper Personnel
Field Team Leader: Chris Bade
Field Team Members: Chris Bade, Jeff Kost, Mark Keyes
Federal Agency Representatives:
State Agency Representatives:
Local Agency Representatives:
Co-Contractor(s):

* All personnel arriving or departing the site should log in and out with the Record Keeper.



Out-of-bounds Area: Sectors A and B to nine team workers.

Established Command Post/Staging Area: Shower Trailer.

Prevailing Wind Conditions Are: To be determined (TBD).

Upwind/Downwind: TBD.

Exclusion Zone: TBD.

Personal Protective Equipment: Based on the evaluation of the potential hazards, the
following levels of personal protection have been designated for applicable work areas or tasks.

Location Job Function Protection

Exclusion Zone Soil Boring/sampling A

CS-A11-6 and CS-A22 Soil Boring/sampling C
and CS-A21

Downwind of surface Surface Water/sampling Cb

flowing water

CS-Als and CS-A2s Groundwater sampling C

East/west and north/ Surface soil sampling C
south banks of Dead
Creek CS-A1 and CS-A2

Level C Protection

Requirements for this level of protection include:

• Racal power air purifying respirators (APRs)
neoprene boots (steel toe and shank)

• Tyvek or Saranax coveralls
• disposable gloves and booties; safety glasses required
• hard hats and neoprene gloves

C" Ear plugs might be needed during boring activities.
Cb Gloves worn during surface water sampling should be taped at the wrist.



Based on past records, chlorobenzene is one of the volatile organics found in high
concentration in Site I. Photoionization detector (PID) will be used to monitor general volatile
organic vapor. Bases for level "D" protection using chlorobenzene as a marker, is 75ppm PID
reading. 75ppm is the time waited average (TWA)1 exposure for chlorobenzene vapor. That
is the concentration that does not require respiratory apparatus. If PID of VOC7 reads between
76ppm to 999ppm, Level D protection is required. For PID of VOC lOOOppm and up, Level
C protection is required.

Although Level A and B protections are not expected on this job site, Level B respiratory
protection level and other protections applicable to B will be needed for a PID above 1875ppm.
If PID of VOC reads 2400ppm or above, all protective equipment for Level A must be
employed. This is because the immediate danger to life and health (IDLH) level for
chlorobenzene is 2400ppm.

In the event of a change in hazardous conditions, the above protection Level will be
upgraded to Level B or A or downgraded to protection Level D.

Level A Protection

This level of protection will be required when vapor and gas concentration becomes higher than
Level C or B at specific job locations. At such conditions, it will be assumed that there is a
potential danger to continue with Level C protection. The following protective equipment is
recommended:

• encapsulated suit (for emergency)

• cascade system

• spare air tank

• out-work gloves

• self-contained breathing apparatus (SCBA), in addition to that equipment under
Level C protection.

1 Time waited average based on eight-hour period.
2 Volatile organic chemicals.



Level B Protection

This level of protection will be used at job functions where Level C protection becomes
unsatisfactory. At this event, the following protective equipment will be required in addition
to that assigned for Level C protection. They are:

SCBA

• spare air tank

• booties

• cascade system

• manifold system

• air compressor

Level D Protection

This is the lowest protection level. It is employed where there is not possible potential for
exposure to chemical hazards. However, Level D protection is required for safety reasons.
The Level D protection will only require the following equipment:

• ultra-twin respirator

cartridges (types GMC-H, GM-P)

• chemical-resistant overalls

• neoprene safety boots

• booties (latex)

• work gloves

• hard hat and safety glasses



The safety officer and the project team leader are the only personnel authorized to make
changes on the recommended level of protection (especially downgrading it) for this job site.
This is because they are the ones who possess the expertise on the safety requirements and
conditions on related job activities. They are also assigned complete safety control and
overseeing of this project activity.

Decontamination Procedure:

Personal: All disposable protective clothing will be bagged, labeled and drummed. Boots
and gloves to be washed with Alconox detergent and rinsed three or more
times with deionized water.

Equipment: A hollow steam auger with a hand-held high-pressure steam cleaner should be
used. The continuous core sampler will be decontaminated between each
boring with Acetone, and rinsed three or more times with deionized water.

Site Entry: Depending on daily based weather conditions,

Procedure: Decontamination station is subject to change.

Emergency Medical Care: It is necessary that all the crew members be aware of the
following in case of emergency.

First-aid Equipment is available on-site at the following locations:

First-Aid Kit: Shower Trailer.
Emergency Eye Wash: Shower Trailer
Emergency Shower: Shower Trailer
Other: TEA



Agency/Facility

Police (local, County
Sheriff, or State)

Police, Explosive Unit

Fire

Ambulance

Hospital Emergency
Room

Airport

Poison Control Center

List of Emergency Phone Numbers

Phone Number Contact

OR

(618) 277-3500
(618) 332-6500

(618) 346-3600

(618) 332-6600

(618) 332-6793

(618) 874-7076

(618) 337-6060

(618) 233-1935
(618) 233-1938

Agency Contact (217) 524-4827
(EPA, State, Local, USCG)

Local Medical Laboratory

Federal Express

Client Contact

Others IEPA Emergency
Unit

(618) 235-1780

(314) 367-8278

N/A

(217) 782-3637

County Police
Sauget Police

State Police

Sauget Fire Department

Braun's Ambulance

Gateway Community Hospital

Bi-State Park Airport
Cahokia

Memorial Hospital

Paul Takacs, IEPA,
Hazardous Waste Dept.

St. Clair Medical Lab.

6181 Aviation Drive
St. Louis Airport

N/A

N/A

Emergency Routes:

Directions to Hospital (include map):

Monsanto Avenue east to Monsanto Road (19th Street in East St. Louis) north on 19th Street
to Bond Avenue, west on Bond Avenue to 15th Street, north on 15th Street to King Drive.
East on King Drive to Gateway Community Hospital. Routes to be driven by designated site
personnel prior to initiating on-site operations.

Directions to BI State Airport: State Route 50 south to Judith Lane. East on Judith Lane
to Cahokia Road, south on Cahokia Road to Julian Avenue, east on Julian Avenue to Airport
Road.



QA/QC Precaution

To maintain quality assurance and quality control measures, all boring equipment (i.e., augers,
drilling rods, etc.) should be steam-cleaned after an acetone rinse between borings. Avendt
Group personnel will observe the decontamination operation. All dirt and materials must be
removed from the auger flights. All rinse and waste water during the boring activities should
be disposed per state and federal regulations.* Also to monitor possible contamination, a trip
blank prepared from distilled deionized water should be carried throughout the sampling,
storage and shipment process. Sample pouring and collection near to exhaust fumes must be
avoided.

* Disposal of On-site Generated Waste

All small amounts of decontamination and rinse solutions must be stored in 55-gallon drums.
Larger drums of 110 gallons, 1,000 gallons, etc., will be employed according to the volume of
waste rinse solution generated. These could be either associated with personal contamination
station or large equipment rinse that must be done in an area that will collect all the spent
fluids. The waste rinse containers that can be sealed until ultimate disposal is arranged.

Decontamination and rinse solutions cannot be allowed to drain back on site.

Proper labeling is required on each decontamination rinse solution drums and mud pits. The
maximum duration for storing the on-site generated waste is 90 days. Beyond this period,
permit and interim status will be required. Details of applicable waste storage, management
and disposal of contaminated materials is an RCRA requirement and is found in 40CFR262
entitled "Standard Applicable to Generators of Hazardous Wastes."

IEPA will be contacted at (217) 782-3397 for the applicable state requirements when such
a condition arises.

Equipment Check List. Level C:

Ultra-Twin Respirator: _______
Racal power air purifier: _______
Racal cartridge (type GMC-H

AEP-3) HEPA filters: _______
Robert Shaw escape mask: _______
Chemical-resistant coveralls: _______



Protective coveralls:
Type Saranac hooded:
Rain suits:
Butyl apron:
Gloves (type viton-neoprene):
Outer work gloves:
Neoprene safety boots:
Hard hat with face shield:
Hard hat without face shield:
Latex disposable booties:
Safety glasses:

Decon Equipment Check List:

Wash tubs:
Buckets:
Scrub brushes:
Pressurized sprayer:
Detergent (type tsp Alconex):
Solvent (type, acetone):
Plastic sheets:
Tarps:
Trash bags:
Trash cans:
Masking tape:
Duct tape:
Paper towels:
Face mask:
Face mask sanitizer:
Folding chairs:
Step ladder:

First-Aid Equipment Check List:

First-aid kit:
Oxygen administrator:
Stretcher:
Portable eye wash:
Blood pressure monitor:
Radiation badges:
Fire extinguisher:
Thermometers (oval):
Walkie-talkie:
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Van Equipment Checklist:

Tool kit:
Hydraulic jack:
Gas:
Oil:
Anti-freeze/coolant:
Battery:
Windshield wash:
Tire pressure:
Lug wrench:
Tow chain:
Van checkout:

Instrument Check List:

OVA:
Thermal desorber:
Oj/explosimeter:
Explosimeter calibration kit:
HNu W/10-2 EV lamp:
RAD mini:
Magnetometer:
Pipe locator:
Weather station:
Drager pump:
Brunton compass:
HNu calibration kit:
Monitox CN meter:
GGA/MDA paniculate monitor:

Miscellaneous Check List:

Pitcher pump:
Surveyor's tape:
100' fiberglass tape:
300' nylon rope:
Nylon string:
Surveying flags:
Film:
Wheelbarrow:
Bung wrench:
Soil auger:
Pick:
Shovel:
Catalytic heater:
Propane gas:
Banner tape:



Surveying meter stick:
Chaining pins and ring:
Tables:
Weather radio:
Binoculars:
Megaphone:

Emergency Information

Since there has been background information regarding both volatile and semivolatile organics
in the site, the following emergency precautions should be adopted:

In Case of This
(Acute Exposure Symptoms)

1) Severe irritation of skin

2) Severe irritation of respiratory
system -

3) Accidental ingestion of
unknown liquid -

4) Dust/vapor/liquid contact
irritation -

Site Resources:

Do This
(First Aid)

Wash irritated areas.

Get medical aid.

Immediately induce vomiting.

Wash affected areas with suspected and
contaminant and skin in soap and water.

Water Supply: 5-gallon collapsible containers will be used.

Telephone: New Queeny Avenue and Falling Spring Road. Also Route 3 via Cerro Plant
Road, and Monsanto Avenue.

Radio: TEA

Other: TEA



Emergency Contacts:

Chris Bade, Regional Safety Coordinator,
(301) 261-1177 office, (313) 658-2048, Home.

MEDTOX Hotline: In case of emergencies that require hotline action:

1) The following should be contacted: Drs. Raymond Harbison, Glenn Milner or Robert James
at (501) 370-8263 (24-hour answering services).

2) What to state:

a) "This is an emergency;"
b) Your name, region and site;
c) Telephone number to reach you;
d) Location of emergency;
e) Name of person injured or exposed;
f) Nature of emergency; and
g) Action taken.

Special Site Precaution:

1) Before any boring is attempted, local utility and surrounding industries (chemical or others)
should be contacted to identify (if any) their subsurface transmission lines, cables or pipes.
(These have been confirmed.)

2) Care should be taken to minimize stressful conditions resulting from extreme temperatures.
Heat and cold stress symptoms should/will be monitored and recorded in the site security
log book.

3) Attempts to open drums of unknown contents must be avoided. This is important as to
eliminate such explosion hazards.

4) Work will be conducted during daylight hours only.



5) Pre-employment and post-employment physicals are recommended for all personnel to be
involved with the on-site job. The physicals must be completed a few days prior to start
of work, and upon termination of work. Exposure logs will be maintained as to supplement
facts on the subsequent medical checkups.

Site/Waste Characterization:

Waste type(s): Liquid, solid, sludge, corrosive, ignitable, volatile, toxic, reactive, and unknowns
have been characterized and associated with the Site I/Creek Sector A
subsurface soil samples.

Some specific 1) Volatile organics to a total of 10 (ten) with chlorobenzene as
waste types: highest.

2) Total of 25 semivolatile organic chemicals. Those in high
concentrations are:

a) 1,2,4-trichlorobenzene @ 8,300ppm
b) Hexachlorobenzene @ l,300ppm
c) 1,4-dichlorobenzene @ l,800ppm
d) Naphthalene @ lOppm

Also found were fluoroethene, anthracene, dichlorobenzene,
n-nitrosodiphenylamine, etc.

Pesticides/PCBs: Three pesticides and PCBs at the following levels were found:

1) 4,4'DDD @ a concentration of 30ppm
2) 4,4'DDT @ a concentration of 43ppm
3) Toxaphene @ a concentration of 490ppm
4) One PCB congener (i.e., arochlor)

Inorganics: Found at high concentrations were chromium, mercury, cyanide, nickel, lead,
vanadium and antimony.



Principal Disposal Method: Landfill (area filling), wastepiles, surface impoundments, and
open drumming.

• Type and location:

1) Two disposal pits were identified at Site I, Section CS-A containing
waste materials such as oily sand, clay, wood and cinders. Occasional
refuse such as cardboard, rubber and cloth were identified.

2) At Sector B, rubbery wastes and sponge-like materials were found on
surface soils. Stagnate water at surface depressions and shallow channels
were evidenced at northern half of CSB.

Past investigations detected contaminants in the following media: soils, groundwater, surface
water, sediments and air. Primary source of contamination is the soil from waste disposal.
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1.0 INTRODUCTION

This Quality Assurance Project Plan (QAPP) presents the policies, objectives,
functions, and specific Quality Assurance (QA) and Quality Control (QC) measures taken
for the Avendt Group, Inc.'s (AGI) Dead Creek Sector A project, located on the property
of Cerro Copper Products, Inc., Sauget, Dlinois. The purpose of this QAPP is to ensure the
validity and integrity of the technical data generated for this project.

The QC activities provide a system of checks to provide information on quality of
field sampling and laboratory analysis. This includes documentation of sample movement,
chain-of-custody records, etc.

The QA activities are used to certify that QC procedures are implemented during the
course of the project.

This QAPP incorporates the following:

o Sample collection, chain-of-custody, and analysis;

o Document control;

o Laboratory instrumentation, analysis and control.

11,0
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2.0 PROJECT DESCRIPTION

This QAPP was prepared by AGI for conducting the Remedial Investigation/
Feasibility Study (RI/FS) on the Dead Creek Sector A site located on the property of Cerro
Copper Products in Sauget, St. Clair County, Illinois.

A previous RI/FS by Ecology and Environment, Inc. (E & E) was performed on the
entire Dead Creek area. This investigation encompassed six sectors of Dead Creek and 12
sites that were used as landfills for municipal and industrial wastes. Of these sections
designated by E & E, this project only covers creek sector A. These sections are further
limited to those portions lying within the property boundaries of Cerro Copper Products, Inc.

Samples to be taken for this project include:

o Subsurface soil samples (from borings);

o Creek bottom sediment samples;

Air quality will be monitored during on-site work to assure that all safety precautions
necessary are taken.

Information pertaining to sample collection is included in Appendix I - Sample and
Analysis Plan.

All laboratory QA procedures are listed in Appendix II - Weston/Gulf Coast
Laboratories, Inc. Quality Assurance Plan for Environmental Analyses. Since Weston is the
only laboratory to be employed, their QA information is specific to this project.

Air quality monitoring and other safety precautions are listed in Appendix III -
Health and Safety Plan.
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITY

3.1 Management Overview

This QAPP provides for designated QA personnel to review products and
provide guidance on QA/QC matters, and outlines the approach to be followed to
assure that products of sufficient quality are obtained. The management structure
provides for direct and constant operational responsibility, clear lines of authority, and
the integration of QA activities. The various QA functions are described below.

3.1.1 Project Management

The project management staff consists of AGI president, Dr. Raymond
J. Avendt, Project Manager; and Mr. Christopher Bade, Assistant Project
Manager. They are responsible for implementing the project, and will have
the authority to commit the resources necessary to meet project objectives and
requirements. Primary functions are to insure that technical, financial, and
scheduling objectives are achieved successfully. With full responsibility and
authority for project performance, they will:

o Define project objectives and develop a detailed work plan and
schedule;

o Establish project policy and procedures to address the specific
needs of the project as a whole, as well as the objectives of each
task;

o Acquire and apply technical, corporate, and/or subcontractor
resources as needed to insure performance within budget and
schedule constraints;

o Orient support staff concerning the project objectives;

o Develop and meet on-going project and/or task staffing
requirements;

o Review the work performed on each task to insure its quality,
responsiveness, and timeliness;

o Review and analyze overall task performance with respect to
planned requirements and authorizations;
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o Approve all Dead Creek Sector A reports before their
distribution;

o Ultimately be responsible for the preparation and quality of
interim and final project reports; and,

o Represent the project team at meetings and hearings.

3.1.2 Field Team Leader

For this project, the Assistant Project Manager is also the Field Team
Leader. He is responsible for leading and coordinating the day-to-day activities
of the technical staff and subcontractors. Mr. Christopher Bade is the Team
Leader. Specific responsibilities for this position include:

o Provision of day-to-day coordination with the Project Manager;

o Liaison between subcontractors, clients and technical staff;

o Development and implementation of team-related work plans,
assurance of schedule compliance, and adherence to management-
developed study requirements;

o Coordination and management of team staff;

o Implementation of QC for technical data provided by the team
staff;

o Adherence to work schedules provided by the Project Manager;

o Authorship, review, and approval of text and graphics required
for team efforts;

o Coordination of technical efforts of subcontractors assisting the
team;

o Identification of problems at the team level, discussion of
resolutions with the Project Manager, and provision of
communications between team and upper-management; and,

o Participation in the preparation of the final report.
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1.0 Site Description

1.1 Current Situation

The project area is located in the small town of Sauget,
St. Glair County, Illinois. The site is situated on Cerro Copper
Products Company property and consists of Dead Creek Section A
(DCS-A) and associated creek banks. The Dead Creek Section A
project site is bounded on the north by Alton and Southern Railroad
and the Monsanto Company, the east by Site I of the Dead Creek
project area, the south by Queeny Avenue, and the west by the Cerro
Copper Products facility. This portion of Dead Creek was once the
head waters of Dead Creek which drained this area of St. Clair
County to the Mississippi River. However, this portion of the
creek was isolated from the creek by blocking the drainage culverts
in the late 1960's, and converted into a holding pond for the
stormwater run-off from the Cerro Copper facility.

1.2 Site Physiography

1.2.1 Area Topography

The project area is located in the southwest
portion of the Springfield Plain within the Till Plain portion of
the Central Lowland Province of Illinois. The Springfield Plain
is a flat till plain which consists of glaciated till material from
the Illinoian ice age period. The till plain consists of morainic
and flood plain features which include broad and flat swampy areas,
terraces, curved ridges and swales, and oxbow lakes.

The site is situated in an area known as the
American Bottoms, which is the flood plain, or valley bottom of
the Mississippi River. The physiographic features in the area are
controlled by bedrock structures. The Mississippi River flood
plain is defined by the high bluffs located on the east and west
sides of the river.

1.2.2 Surface Drainage

Regional surface drainage around the site is
primarily toward the Mississippi River. However, local drainage
around the site is toward and into Dead Creek.

Drainage within the site is into DCS-A. DCS-A
has been disconnected from Dead Creek by blocking the culverts
under Queeny Avenue. Hater within DCS-A drains into an interceptor
and is carried to the Sauget POTW.

\\*<\



1.2.3 Land Use

The land around the site is primarily used for
industrial purposes. However, a small residential subdivision,
commercial, and agricultural properties are also located within
close proximity of the site. The property immediately north-
northwest of the site is owned by Monsanto. Cerro Copper Products
Company owns the land which encompasses the DCS-A site. Metro
Construction Company occupies the land immediately south of the
project area.

1.2.4 Regional Geology

The geologic formations within the region around
the project area consist of unconsolidated alluvium and glacial
outwash, underlain by Mississippian and older bedrock layers.
These rock layers are underlain by crystalline granite rock of
Precambrian age. The project area, the American Bottoms, and the
Mississippi River and associated tributaries are situated in a
large, deeply cut bedrock valley highlighted by high bluffs on both
sides. The Mississippi River has been the dominant factor which
has controlled the formation of geology and hydrogeology within the
region surrounding the site. However, a glaciation during the
Quaternary ice age has also played a role in the geological
developments in the area.

Unconsolidated material within the Mississippi
River cut valley ranges in thickness from 70 to 120 feet in the
project area. The unconsolidated material consists of three
formations: 1) the Cahokia Alluvium, 2) Henry Formation, and 3)
The Peyton Collisvium. The Cahokia Alluvium consists of silty
sands and sandy silts. The Henry Formation is composed of sand
and gravel from glacial outwash. The Peyton Collisvium consists
of fine-grained silts and clays.

1.2.5 Hydrogeology

Groundwater in the area exists in the
unconsolidated material and underlying bedrock. Large quantities
of water are available in both unconsolidated and bedrock units.
The majority of domestic and industrial wells pump water from the
unconsolidated material aquifers. Groundwater flow generally
follows the land surface on a locate scale. However, regional
groundwater flow is toward the Mississippi River. Groundwater is
primarily recharged through infiltration from the ground surface,
however, river beds will also act as a recharge zone where pumpage
has lowered the water table below the stream beds.



1.2.6 Climatological Information

The regional climate in the site area is
continental, with hot, humid summers and mild winters, occasionally
interrupted with extremely cold periods of short duration. The
project area is located in an area where cold fronts converge from
the north and warm moist fronts converge from the south. This zone
of frontal convergence produces a variety of rapid changes in
weather conditions.

The average precipitation in the project area is
35.4 inches per year. June is normally the wettest month. The
average annual temperature is 56 degrees fahrenheit with a January
mean temperature of 32 degrees F and a July mean temperature of 79
degrees F.

2.0 SITE INVESTIGATION

2.1 Site Boring Plan

The boring plan is based on a preliminary review of
existing information on the geologic/hydrogeologic and surface
physiographic conditions which exist at the Dead Creek site. Dead
Creek consists of two sections, DCS-A1 and DCS-A2.

2.1.1 Purpose

The purpose of this boring plan is to characterize
the depth of sediment in Dead Creek on the Cerro Copper Products
property in Sauget, Illinois. This will be accomplished by
collecting continuous core borings in DCS-A. The core borings will
be collected to a depth corresponding with the creek
sediment/Cahokia Alluvium interface.

2.1.2 Boring Locations

The section of DCS-A to be characterized in this
report is located on the east side of Cerro Copper Products
property (Figure 1). It is divided into two areas which are
bisected by Cerro Plant Road. The width of the creek varies from
35-65 feet wide. The north portion of DCS-A, which is identified
as DCS-A1, is approximately 1,200 feet long. The south portion of
DCS-A, which is identified as DCS-A2, is approximately 400 feet
long.

DCS-A will be divided into eight traverses
oriented in an east-west direction. Locations of the traverses
are shown in Figure 1 and described below:
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DCS-Al

All - 50 feet from the south end of DCS-A1.

A12 - 250 feet from the south end of DCS-A1.

A13 - 450 feet from the south end of DCS-A1.

A14 - 650 feet from the south end of DCS-A1.

A15 - 850 feet from the south end of DCS-Al.

A16 - 1050 feet from the south end of DCS-Al.

DCS-A2

A21 - 100 feet from the south end of DCS-A2.

A22 - 100 feet from the north end of DCS-A2.

The sediment/soil borings will be identified by
letter from west to east. Creek traverses All, A12, A13, A21, and
A22 will contain four sediment/soil borings. The borings located
on the west bank of the creek will be approximately five feet from
the edge of the creek. Two borings will be performed within the
creek channel. These borings will be located five feet from the
west and east creek banks respectively. The borings located on the
east side of the creek along these traverses will be placed
approximately five feet from the edge of the creek.

Traverses A14, A15, and A16 will contain five
sediment/soil borings. As with the other borings, these will also
be identified by a letter from west to east. The borings will be
performed the same way as previously discussed except one
additional boring will be performed 20 feet east of the creek bank
along these traverses. The additional borings are necessary
because of the larger area at the north end of DCS-Al.

2.1.3 Boring Method

Two boring methods will be employed for the
characterization of sediments/soils in Creek Section A.
Characterization of bottom sediments, when working within the creek
channel, will be accomplished with a small drilling rig utilizing
five feet long hollow stem augers.



The drilling rig will be mounted on a 28 feet
long, eight feet wide reinforced aluminum pontoon. The pontoon
will be anchored to the creek channel bank with cables and metal
stakes.

Prior to beginning boring operations at each
boring location, an outer casing will be hydraulically pushed three
to five feet into the creek bottom sediments. The area inside the
outer casing will be de-watered to enhance core recovery. After
the outer casing is set and de-watered, . boring operations will
begin.

Boring operations on the creek banks will be
performed with a truck mounted drilling rig utilizing five feet
long hollow stem augers.

The five feet long hollow stem augers will produce
a six-inch outer diameter borehole. The inner diameter of the
hollow stem auger is 4 1/4 inches. During core sample
classification and sampling, the hollow stem augers will be
decontaminated with a hand-held, high-pressure steam cleaner.

A continuous core sample will be collected for
each boring. The core sample will be collected by utilizing a
4 1/4 inch diameter, five feet long continuous split spoon sample
core. The split spoon sampler will be advanced into the sediments
approximately two to four inches ahead of the auger flights. The
continuous core sampler will be decontaminated between each boring
with Alconox detergent and a steam-cleaning rinse.

2.1.4 Borehole Abandonment

All boreholes will be plugged after making strata
observations and collection of sediment/soil samples. The shallow
boreholes will be plugged with "Holeplug" 100% granular bentonite.
When bridging occurs, identified by breakthrough when tamping the
holeplug pellets, a bentonite slurry will be trimmied into the
borehole. The borehole will be filled to within one foot of the
ground surface. The remaining foot or so will be filled with clean
top soil and re-vegetated.

2.1.5 Borehole Depth and Core Log

The depth of each borehole will vary according to
the location of the boring within the creek section. Sediment
borings will be advanced to the Dead Creek sediment/Mississippi
River flood plain strata interface, and will include the upper few



inches of the Mississippi River flood plain sediments. The
thickness of the creek bottom sediments is estimated to be no more
than 11 feet thick. However, it is anticipated that the sediment
thickness of three to five feet is more realistic. Soil borings
performed on the banks of the creek will be advanced to a depth
which shows a continuous strata across the entire creek traverse.

The borehole cores will be logged by a Geologist
or Engineer of the Avendt Group, Inc. Bottom sediments will be
described in accordance with the Unified Soil Classification
System. The borehole log information will include:

1) Boring number;
2) Project number;
3) site Location;
4) Time

a) beginning
b) end;

5) Total Depth (feet);
6) Hole Diameter (inches);
7) Type of Sampling/Coring Device;

. 8) Length and Diameter of Coring Device;
9) Sampling Interval;
10) Boring Method;
11) Boring Contractor;
12) Driller;
13) Hammer Weight and Drop (if applicable).

In addition to the items outlined above, all related observations
about boring rate, equipment operation or unusual conditions will
be noted. This information may include:

1) Rig reactions such as chatter, auger drops,
and bouncing;

2) Boring rate changes;
3) Material changes;
4) Grouting material (If necessary).

2.1.6 Decontamination

All boring equipment (i.e. augers, drilling rods,
etc.) will be steam-cleaned between borings. Avendt Group
personnel will observe the steam-cleaning operations to maintain
QA/QC. All dirt and material will be removed from the auger
flights. The five feet continuous core sampler will be
decontaminated with Alconox detergent and rinsed with deionized
water.



3.0 Sampling Plan

3.1 Purpose

The purpose of this sampling plan is to characterize the
depth and the contamination characteristics of the sediment in Dead
Creek and to characterize the depth and the contamination
characteristics of the creek bank soils near Dead Creek on the
Cerro Copper Products property in Sauget, Illinois. This will be
accomplished by taking continuous soil borings in Dead Creek and
on the creek banks to record the depth of sediment/soils and by
chemically analyzing the sediment/soil samples from these borings.

3.2 Sample Location

3.2.1 Horizontal and Vertical Extent of Sampling

The section of Dead Creek to be characterized
(Figure 1) in this report is located on the east side of Cerro
Copper Products property. It is divided into two areas which are
bisected by Cerro Plant Road. The width of the creek varies from
approximately 35 feet to 65 feet. The north portion (Dead Creek
Section Al) of the creek is approximately 1200 feet long, and the
south portion (Dead Creek Section A2) of the creek is approximately
400 feet long.

Horizontal Locations

Dead Creek will be divided into eight traverses oriented
in an east-west direction. Locations of the traverses are shown
in Figure 1, and described below:

A10 - South edge of Cerro Plant Road

All - 50 feet from the south end of DCS-A1.

A12 - 250 feet from the south end of DCS-A1.

A13 - 450 feet from the south end of DCS-A1.

A14 - 650 feet from the south end of DCS-A1.

A15 - 850 feet from the south end of DCS-A1.

A16 - 1050 feet from the south end of DCS Al.

A21 - 100 feet from the south end of DCS-A2.

A22 - 100 feet from the north end of DCS-A2.

A23 - 450 feet from the north end of DCS-A2.



Four sample points will be located along each of these
traverses. These sample points will be identified by the labels
A, B, C, and D. Sample points A and D will be on top of the bank
and sample points B and C will be in the creek bed. The sample
points are shown in Figure 1, and described below:

A - This sample point will be located approximately
five feet from the top of the west bank.

B - This sample point will be located approximately
five feet from the bottom of the west bank.

C - This sample point will be located approximately
five feet from the bottom of the east bank.

D - This sample point will be located approximately
five feet from the top of the east bank.

The A16 traverse will have a fifth sampling point located
on the east bank. This sampling point will be labeled A16E. This
sample point will be located approximately twenty feet from the top
of the east bank. Locations of sample points may vary depending
upon field conditions.

Vertical Locations

A five feet continuous split spoon sampler will be used
to characterize the depth of sediment and Mississippi River flood
plain strata which is contaminated from waste disposal practices.
Vertical locations of samples will be taken of the upper one to
two feet of sediments/soils and at strata interfaces. Final depth
will be located by the limits of the sediment contamination.
Generally, if there are no strata interfaces, three samples will
be taken. These will be located at the upper one to two feet of
sediments/soils, at the middle of the sediments/soils total depth,
and below the bottom of the sediment/soil strata. The vertical
interval of the sample will be indicated in the sample number as
the last two digits. For example, a sample taken in Dead Creek
Section A2, second cross-section to the north, on the west bank and
three to five feet in depth would be labeled A22a35.

Sample collection and type of analysis to be performed on each
sample will be determined in the field. Field observations of
stained soils, sediment characteristics, and boring depths followed
by a scan for volatile organic contamination with a photoionization
detector will be the field methods employed for collecting samples
and selecting the analytical process for each sample.
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3.3 Analytical Procedures

3.3.1 Parameters

Parameters to be analyzed for in the sediments/
soils include:

Parameter Frequency

1) RCRA Appendix IX Constituents One per traverse,
(not including dioxins
and furans.)

(The following two parameters are included with the above
when a RCRA Appendix IX scan is performed.)

a) Polychlorinated Biphenyls Analyze on all samples
(PCBs)

b) Polychlorinated Biphenyl Analyze on all samples
Precursors

c) Total Metals At strata changes. One
pter boring.

2) Extraction Procedure At strata changes. One
Toxicity Test per boring.
(EP Toxic)

3.3.2 Methods

All laboratory analytical methods will follow U.S.
EPA's SW-846, "Test Methods for Evaluating Solid Waste, Physical/
Chemical Methods." A listing of SW-846 Test Methods is included
in Appendix B.

3.3.3 Sampling Methods and Equipment

The sediment/soil samples will be collected by
utilizing a five-foot long, three-inch diameter continuous split
spoon sampling unit. The procedures for sediment/soil sampling are
described below.

Procedures for Sediment/Soil Sampling

1. Wash hands prior to and between samples to avoid cross-
contamination of samples.
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2. Wear protective clothing and equipment as outlined in the
Health and Safety Plan.

3. All split spoon samplers will be cleaned with an Alconox
solution and steam-cleaned prior to sampling.

4. Record location of sampling point.

5. Wear clean gloves for each sample to avoid cross
contamination.

6. Split spoon samples are taken during boring operations, and
are removed from the drill rig for sediment/soil depth
classification and sediment/soil characterization.

7. The sediment/soil sample will be collected directly from the
five-foot continuous split spoon sampler.

8. Cap container and apply seal. Place sample location ID
number, date and time on sample label (in indelible ink) and
cover with transparent tape. Dispose of used tin in a
plastic bag.

9. Brush excess debris from container, place in plastic bag and
store in cooler with ice.

10. Record sample location, ID number and other pertinent
information in daily field log notebook, and fill out
laboratory analysis request form.

11. Deliver samples to laboratory personnel at the end of the
day, and obtain signature on transfer custody form.

The order of samples taken and specifics of each analysis are
presented below.

(1) VOLATILE ORGANICS

Standard 40ml glass screw cap VOA vials with Teflon-faced silicone
septum may be used for both liquid and solid matrices. When
collecting the samples, liquids and solids should be introduced
into the vials gently to reduce agitation which might drive off
volatile compounds. Liquid samples should be poured into the vial
without introducing any air bubbles within the vial refilled. Each
VOA vial should be filled until there is a meniscus over the lip
of the vial. The screw-top lid with the septum (Teflon side toward
the sample) should then be tightened onto the vial. After
tightening the lid, the vial should be inverted and tapped to check
for air bubbles. If there are any air bubbles present, the sample
must be retaken. Two VOA vials should be filled per sample
location.
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VGA sample containers for solid or semi-solid (sludges) matrices
should be completely filled as best as possible. The containers
should be tapped slightly as they are filled to try and eliminate
as much free air space as possible.

VGA vials should be filled and labeled immediately at the point at
which the sample is collected. They should not be filled near a
running motor or any type of exhaust system because discharged
fumes and vapors may contaminate the samples. The two vials from
each sampling location should then be sealed in separate plastic
bags to prevent cross-contamination between samples particularly
if the sampled waste is suspected of containing high levels of
volatile organics. (Activated carbon may also be included in the
bags to prevent cross-contamination from highly-contaminated
samples.) VOA samples may also be contaminated by diffusion of
volatile organics through the septum during shipment and storage.
To monitor possible contamination, a trip blank prepared from the
distilled deionized water should be carried throughout the
sampling, storage, and shipping process.

(2) PCBs

The sample containers should be amber glass, one liter or one quart
volume. Caps should be threaded to screw onto the sample bottles,
and must be lined with Teflon. Apply tape around cap to completely
seal cap to bottom. Conventional sampling practices must be
followed. The bottles must not be pre-washed with sample before
collection. Sampling equipment must be free of tygon, rubber
tubing, and other potential sources of contamination which may
absorb the target analytes.

(3) SEMI-VOLATILE ORGANICS (This includes Pesticides and
Herbicides.)

The sample containers should be of glass or Teflon and have screw
top covers with Teflon liners. Plastic containers or lids may not
be used for the storage of samples due to the possibility of sample
contamination from the phthalate esters and other hydrocarbons
within the plastic. Sample containers should be filled with care
so as to prevent any portion of the collected sample coming in
contact with the sampler's gloves, thus causing contamination.
Samples should not be collected or stored in the presence of
exhaust fumes.



(4) METALS

Metals

Samples should be collected in a one quart/liter amber glass jar
with Teflon-lined screw cap. Samples shall be refrigerated upon
collection.

EP Toxic

Sample should be collected in a one quart/liter glass jar with
Teflon-lined screw cap. Need at least 100 grams. Nonaqueous
samples shall be refrigerated and analyzed as soon as possible.

3.4 Sample Preservation and Handling

Sample preservation and handling will consist of the
following:

Parameter

Volatile Organics

Semi-volatile Organics

PCBs

Metals

Toxic Metals

EP Toxic

Container

2-40ml glass vials with
Teflon Liner cap

l-quart glass jar with
Teflon-lined threaded
screw-on lid

l-quart glass jar with
Teflon-lined threaded
screw-on lid

l-quart glass jar with
Teflon-lined threaded
screw-on lid

l-quart glass jar with
with Teflon-lined threaded
screw-on lid

Preservative

Cool, 4'C

COOl, 4'C

Cool, 4'C

COOl, 4'C

COOl, 4'C

3.5 Chain of Custody

Chain of Custody will be kept on all samples during the
course of this project. The Weston/Gulf Coast Chain of Custody
form (Appendix 0) will be used during the project. The chain of
custody form contains the following information:



a) Company and Facility Name
b) Sampler's Name;
c) Sample Number;
d) Date;
e) Time;
f) Matrix;
g) Number of Containers;
h) Analysis Required;
i) General Remarks;
j) Preservation.

3.6 Field and Laboratory Quality Assurance/Quality Control

3.6.1 Field Quality Assurance/Quality Control

Several critical QA/QC procedures are associated
with this sampling program. These include:

- Chain of Custody;
- Daily Field Log Notes;
- Sample/Core Log Notes;
- Sample Analysis Request Documentation
- Quality Assurance/Quality Control Blanks

3.6.1.1 Chain of Custody

The chain of custody control is documented
by the use of chain of custody seals and forms, which identify the
persons in possession of and responsible for the samples from the
time they are collected until the time they are analyzed. After
collecting samples, the containers will be marked immediately with
all appropriate information and placed inside a shipping container;
the label will be covered with transparent tape. This container
will remain in the view and possession of the designated sampler
at all times. The samples will be secured, locked in a vehicle to
which no one else will have any access to during any breaks. At
the end of field sampling, the samples will be delivered to the
lab.

3.6.1.2 Daily Field Log

The daily log is completed to record an
individual's daily sampling activities and to note any unusual
conditions should they be encountered. Notations will be made
daily in a field log kept by the designated sampler. The field
log will contain the following information:



- Sample Date;
- Weather Observations;
- Time samples are collected;
- Documentation of field equipment cleaning
procedures;

- Any unusual sampling circumstances;
- Field diagram of sample locations.

The field log will be archived as permanent documentation of field
sampling procedures performed as a portion of the soil sampling
program.

3.6.1.3 Sample/Core Log Notes

The sample/core log notes are used to
document the conditions of the sample boreholes and the soil
stratification. These are filled out as each sample borehole is
drilled. Information contained in the sample/core log notes
includes the following:

- Boring Number;
- Drilling Times;
- Total Depth Drilled;
- Hole Diameter;
7 Drilling Method;
- Drillers;
- Sampling Device;
- Sample/Core Description.

3.6.1.4 Sample Analysis Request Form

Sample analysis request forms will be
completed for each delivery of samples to the laboratory. The
request form permanently documents the date of delivery to the lab
and the analyses requested to be performed for each of the samples.
The form contains the following information:

1. Name of sampler and company affiliation,
including address and phone number.

2. Date and time of sampling.

3. Location of sampling site.
4. Sample location ID number and laboratory ID

number (to be added by designated laboratory
personnel.)

5. Type of sample.

6. Pertinent field information (if any).

7. Analysis requested for each sample.
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3.6.1.5 Quality Control/Quality Assurance Blanks

A blank is an artificial sample designated
to monitor the introduction of artifacts into the process. For
aqueous samples, reagent water is used as a blank matrix; however,
a universal blank matrix does not exist for solid samples, and
therefore, no matrix is used. The blank is taken through the
appropriate steps of the process.

Field blanks are aliquots of analyte-free
water or solvents brought to the field in sealed containers and
transported back to the laboratory with the sample containers.

Trip blanks and equipment blanks are two
specific types of field blanks.

To monitor possible contamination, a trip
blank prepared from distilled deionized water should be carried
throughout the sampling, storage and shipping process. Trip blanks
are not opened in the field. They are a check on sample
contamination originating from sample transport and shipping from
site conditions.

Equipment blanks are opened in the field
and the contents are poured appropriately over or through the
sample collection device, collected in a sample container, and
returned to the laboratory as a sample. Equipment blanks are a
check on sampling device cleanliness.

Replicate Sample is a sample prepared by
dividing a sample into two or more separate aliquots. Duplicate
samples are considered to be two replicates. Replicate samples
will be analyzed by the lab.

3.6.2 Laboratory Quality Assurance/Quality Control

The Laboratory's Quality Assurance and Quality
Control Document will be included in this sampling plan to document
internal laboratory quality assurance and quality control.

4.0 Data Summary

Avendt Group personnel will thoroughly summarize the data
generated during the investigation. The objective of the summary
is to ensure that the investigation data are sufficient in quality
and quantity to adequately describe the nature and extent of
contamination. The results and data from the investigation will
be organized and presented logically so that the information will
be readily available for the final report.



5.0 Final Report

The final report will discuss the individual tasks performed
during the sampling and analysis program. This report will also
discuss the characteristics of the site, summarize data collected
during the site investigation, and draw conclusions based on site
data.
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3.1
3.2

Sampling Considerations
Sample Preparation Methods

Method 3005:
for

Method 3010:

Method 3020:

Method 3040:

Method 3050:

Acid Digestion of Waters for Total
Recoverable or Dissolved Metals
Analysis by Flame;

Atomic Absorption Spectroscopy; or
Inductively Coupled Plasma Spectroscopy
Acid Digestion of Aqueous Samples and Extracts

for Total Metals for Analysis by Flame;
Atomic Absorption Spectroscopy; or
Inductively Coupled Plasma Spectroscopy
Acid Digestion of Aqueous Samples and Extracts

for Total Metals for Analysis by Furnace;
Atomic Absorption Spectroscopy
Dissolution Procedure for Oils, Greases, or

Waxes
Acid Digestion of Sediments, Sludges, and
Soils

3.3 Methods for Determination of Metals

Method 6010:

Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method
Method

7000:
7020:
7040:
7041:
7060:
7061:
7080:
7090:
7091:
7130:
7131:
7140:
7190:
7191:
7195:
7196:
7197:
7198:

Method 7200:
Method 7201:
Method 7210:
Method 7380:
Method 7420:

Inductively Coupled Plasma Atomic Emission
Spectroscopy

Atomic Absorption Methods
Aluminum (AA, Direct Aspiration)
Antimony (AA, Direct Aspiration)
Antimony (AA, Furnace Technique)
Arseniq (AA, Furnace Technique)
Arsenic (AA, Gaseous Hydride)
Barium (AA, Direct Aspiration)
Beryllium (AA, Direct Aspiration)
Beryllium (AA, Furnace Technique)
Cadmium (AA, Direct Aspiration)
Cadmium (AA, Furnace Technique)
Calcium (AA, Direct Aspiration)
Chromium (AA, Direct Aspiration)
Chromium (AA, Furnace Technique)
Chromium, Hexavalent (Coprecipitation)
Chromium, Hexavalent (Colorimetric)
Chromium, Hexavalent (Chelation/Extraction)
Chromium, Hexavalent (Differential Pulse

Polarography)
Cobalt (AA, Direct Aspiration)
Cobalt (AA, Furnace Technique)
Copper (AA, Direct Aspiration)
Iron (AA, Direct Aspiration)
Lead (AA, Direct Aspiration)
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4.3 Determination of Organic Analytes

4.3.1 Gas Chromatographic Methods

Method 8000: Gas Chromatography
Method 8010: Halogenated Volatile Organics
Method 8015: Non-halogenated Volatile Organics
Method 8020: Aromatic Volatile Organics
Method 8030: Acrolein, Acrylonitrile, Acetonitrile
Method 8040: Phenols
Method 8060: Phthalate Esters
Method 8080: Organochlorine Pesticides and PCBs
Method 8090: Nitroaromatics and Cyclic Ketones
Method 8100: Polynuclear Aromatic Hydrocarbons
Method 8120: Chlorinated Hydrocarbons
Method 8140: Organophosphorus Pesticides
Method 8150: Chlorinated Herbicides

4.3.2 Gas Chromatographic/Mass Spectroscopic Methods

Method 8240: Gas Chromatography/Mass Spectrometry for
Volatile Organics

Method 8250: Gas Chromatography/Mass Spectrometry for
Semi-volatile Organics: Packed Column
Technique

Method 8270: Gas Chromatography/Mass Spectrometry for
Semi-volatile Organics: Capillary Column
Technique

Method 8280: The Analysis of Polychlorinated Dibenzo-
P-Dioxins and Polychlorinated
Dibenzofurans

Appendix A: Signal-to-Noise Determination Methods
Appendix B: Recommended Safety and Handling Procedures

for PCDDs/PCDFs.

4.3.3 High Performance Liquid Chromatographic Methods

Method 8310: Polynuclear Aromatic Hydrocarbons

4.4 Miscellaneous Screening Methods

Method 3810: Polynuclear Aromatic Hydrocarbons
Method 3820: Hexadecane Extraction and Screening of

Purgeable Organics

5.0 Miscellaneous Test Methods

Method 9010: Total and Amenable Cyanicde (Colorimetric,
Manual)



Method 9100:

Method 9310:
Method 9315:

Saturated Hydraulic Conductivity, Saturated
Leachate Conductivity, and Intrinsic
Permeability
Gross Alpha and Gross Beta
Alpha-Emitting Radium Isotopes

7.0 INTRODUCTION AND REGULATORY DEFINITIONS

7.1 Test Method to Determine Hydrogen Cyanide Released from
Wastes

7.2 Test Method to Determine Hydrogen Sulfide Released from
Wastes

7.3 Extraction Procedure Toxicity

8.0 METHODS FOR DETERMINING CHARACTERISTICS

Method 1010:

Method 1020:

Method 1110:

8.1 Reactivity

Pensky-Martens Closed-Cup Method for
Determining Ignitability
Setaflash Closed-Cup Method for
Determining Ignitability
Corrosivity Toward Steel

8.2 Toxicity

Method 1310: Extraction Procedure (EP) Toxicity Test
Method and Structural Integrity Test
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TABLE 2-16, RSQUIEED CCNTAINERS, PRESERVATION TEOtflQUES, WD HXDDC TD€S

Vox

Sulfate
Sulfide

Sulflte
Surf*cunca
Temperature
Djrbidicy

Organic Te*ts:
Purgeable Udocarbons

Purgeable arooacic
hydnxarbona

Acrolein and acrylonitrtle

Phenols

Container

P . G
P, C

P, G
P, G
P, G
P, G

G, Teflon-lined
septua

G, Teflon-lined
septun

G, Teflon-lined
•cptua

G, Tef loo-lined cap

Preservatioa

Cool, 4'C
Cool, 4eC, add zinc accCJtff
plus sodiua hydroxide Co pt£>9

None required
Cool, 4'C
Hone required
Cool, 4*C

Cool, 4'C, O.C08Z Na^O-

Cool, 4'C, O.C08Z N^S 0
HC1 to pH2

Cool, 4*C, O.C08Z Na_S,Ov
Adjust pH co 4-5

Cool, 4'C, O.C08Z Na-S,0.

Maxinxxa holding time

28 days
7 daya

Analyze limdUtaly
48 hxrs
Analyze
48 hours

14 .days

14 days

14 days

7 days uotil extraction,

Benzidinea
Phchalate esters

Nitrosaaines

PCBa, acryiooicrile
KLcroaroaacica and

Laophocone
Iblynucleor arooatic
hydrocarbons

Ollorinated hydrocarbons
TOD
local organic halogens

Pesticides Testa;
Peaclcidea

Fadiologteal Testi;
Alpha, beta and radlua

G, Teflon-Lined cap
G, Teflon-Lined cap

G, Tef loo-lined cap

G, Tef loo-lined cap
G, Teflon-lined cap

G, Teflon-lined cap

G, Teflon-Lined cap
G, Teflon-Lined cap
G, Teflon-Lined cap
0, Tef loo-Lined cap

G, Tef Loo-Lined cap Cool, 4*C, pfl 5-9

PI 0 BO, co

Cool, 4*C, O.C08Z Na-S,0,
Cool, 4°C *^ 3

Cool, 4*0, score in dark,
0.0082

Cool, 4*<
Cool, 4*0, O.C08Z Na-S-0-
store in dark *

Cool, 4-C, 0.008? Ite-S-O.
store in dark

Cool, 4°C, 0.006Z Na.S-0,
Cool, 4'C * * *
Cool, 4*C, 0.008? Hs-S-0,
Cool, 4gC; H.SO, to pT<2

40 days after extraction
7 days intil extraction
7 days vjotil extraction
40 days after excra<:ttioa
40 days after extraction

40 days after extraction
40 days after extraction

40 days after extraction

40 daya after extraction
40 days after extraction
40 days after extraction
7 daya

40 days after extraction

6 noothe

.yethylene (?) or Cla*s (C)
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WESTON/GULF COAST
CHAIN OF CUSTODY FORM

ORIGINAL

Sealed: By

'-.]•£; .' Company:.

@^v4acllity-Name: Contact:
Phone:

SAMPLE I.D. SAMPLE DATE SAMPLE TIME

CONTAINER ANALYSIS FILTERING
No. Code Size Preservative (Y/N) Date Time

- ' " -

CHAIN OF CUSTODY CHRONICLE

Opened By: (print).

Date:
Signature:

Time: Seal ff:

Received By: (print).

Date: Time:
Signature:

Comments:

Received By: (print).

Date: Time:
Signature:

Comments:

Sealed By: (print).

Date: Time:

Signature:
Seal ff:

Opened By: (print).

Date:

Condition:
Time:

Signature:
Seal »•
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AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Rint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
Boring/Well.
Site
Location __

.Project/No.

Total Depth Drilled

Hole Diameter ___
Length and Diameter
of Coring Device ——

Drilling Fluid Used
Drilling
Contractor ___
Prepared
By ———————

Drilling
.Started.

.(feet)
Type o( Sample/

.finches) Coring Device .

.Driller.

Page. .of.
Drilling

.Completed.

. Sampling Interval. .feet

.Drilling Method.

.Helper.
Hammer

.WeighL_
Hammer

.Drop___ .Inches

Sample/Cora Depth
(f*«t betow Und surtKa)

From To

TlflWHydrauOe
Con Pressure or

recovery Blows per C
(t*rt) Inches SatnoU/Corv Description





REQUEST FOR LABORATORY ANALYSIS

Laboratory:

Location:

JOB NUMBER:

Date of Request:

Approximate Response Time:

2-00



APPENDIX II

WESTON/GULF COAST LABORATORIES, INC.

QUALITY ASSURANCE PLAN



QUALITY ASSURANCE PLAN
FOR

ENVIRONMENTAL ANALYSES

PREPARED FOR:

Generic Client

byi

Weeton/Qull Coatt Labora tor ies . Inc.

A Wholly Owned Subsid iary of Hoy f. Waalon. me.

MANAGBS
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G E N R I C L A B O R A T O R Y

Q U A L I T Y A S S U R A N C E P L A N

Prepared by: WESTON/GULF COAST LABORATORIES, INC.

Approval Page:

Jonn Boudreau Laboratory Manager Dafte

_____
Raymond Fredefici Quality Assurance Director Date

January 1989
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1.0 Quality Assurance Policy

It is the policy and objective of WESTON to provide and to be
acknowledged as an organization that provides high quality
services.

2.0 Discussion

WESTON provides high quality services because it takes pride in its
work and because providing high quality service is a sound business
practice.

Quality is the most significant criteria influencing the viability
and well being of WESTON. It is the criteria that distinguishes the
best organization from the others.

WESTON is a professional services company and as such the quality
of its services and deliverables is dependent in large measure upon
their reception by the client. The Quality objective is mutually
defined between WESTON and the client and is an inherent part of
the quality assurance program.

Within relatively narrow limits, the level of excellence required
may vary from project to project and from work element to work
element with in a project depending on the technological and the
financial risk to either the client or WESTON. However, there shall
be a WESTON "standard of quality" established at a level of
excellence sufficiently high to assure attaining a reputation as
a quality organization.

The attainment of a reputation as a quality organization does not
just happen. It results from a successful concerted effort over a
long period of time. Therefore, the effort must be well planned and
is supported both organizationally and individually.
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4.0 ORGANIZATION

It is the objective of WESTON to provide an organizational
structure that can enhance the attainment of the Corporate goals
of quality services, cost competiveness, client satisfaction,
employee gratification and profitable operations.

Weston Gulf Coast Laboratories has many available engineering,
design, construction, and field operation links through its
relationship with its parent company Roy F. Weston, Corporation.

Since each environmental situation which results in laboratory
analysis is unique and specific to the site, the organizational
structure for the engineering, design, construction, and field
operations will be detailed in project specific plans.

4.1 Laboratory Oganization Chart
(refer to next page)
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4.1 DESCRIPTION OF LABORATORY PERSONNEL RESPONSIBILITIES

4.1.1. LABORATORY MANAGER

The ultimate responsibility for the generation of reliable
laboratory data rests with the Laboratory Manager. The Laboratory
Manager is vested with the authority to effect those policies and
procedures to ensure that only data of the highest attainable
caliber are produced.

4.1.2. SECTION MANAGERS

To assist the Laboratory Manager in achieving his goals, the
Organic Section Manager, Inorganic Section Manager, and Unit
Leaders, as well as the Laboratory Quality Assurance/ Quality
Control Coordinator and analytical Project Managers, are
responsible for the implementation of the established policies and
procedures. They possess the authorities commensurate with their
responsibilities for the day-to-day enforcement and monitoring of
laboratory activities.

Section Managers have the responsibility for ensuring that their
personnel are adequately trained to perform analyses, that
equipment and instrumentation under their control are calibrated
and functioning properly, and that system audits are performed on
a periodic basis. These system audits will include the analysis
of external check samples to determine the analyst/instrument
capability to identify and quantify routine analytes.

4.1.3. QUALITY ASSURANCE/QUALITY CONTROL COORDINATOR

The Quality Assurance/Quality Control Coordinator has the
responsibility for the conduct of and evaluation of results from
system audits. In addition, the preparation of standard operating
procedures and quality assurance documentation for the laboratory
is a function of the Quality Assurance/Quality Control Coordinator.
The Quality Assurance/Quality Control Coordinator will review
program* plans for consistency with organizational and contractual
requirements and will advise appropriate personnel.

4.1.4. LABORATORY PERSONNEL

Any effective quality assurance and quality control program depends
not only on organization and management but also on the efforts of
each and every individual on the laboratory staff. The initial
review for acceptability of analytical results rests with the
analysts conducting the various tests. Observations made during
the performance of an analytical method may indicate that the
analytical system is not in control. Analysts must be constantly
aware for indications of perturbations from the norm and be ready
to verify that the system is in control before continuing analyses
or reporting results.
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4.2 LABORATORY PERSONNEL INFORMATION

TABLE 4.2
UESTOM/GULF COAST LABORATORY PERSONNEL INFORMATION

Employee

Soudreau, John
Gipple, Donald

Healy, Mike
OiCosola, Paul
Frederic!, Ray
Harper, Olane
Kaczinskl, Jeff
Lang, Erie
Mack ley, Linda
Maw, Charles
Preston, Bill
Shaffer, Claudla

Barnes, Curtis
Blair, Jodl
Brenner, Jeff
Chestnut, Corene
Cote, Bill
Culver, Kevin
Far low, David
Fox, Janet
Hfbler, Olane
Holmgrcn. Jeff
Hrabel, Cheryl
Ivenyo, Donna
Jacklnosk!, Janet
Jagodzlnski, Donna
(Cay, Nora
Klefuynskl. Robert
Koehlert, Dome
Krueding. N.
Kyrouac, J.
Letterer, Pat
Lesnlak, Karen
Mi tier. Pat
Miller, Rich

Title

Lab Manager
Project Director

Op. Manager/Data Mgmt.
Personnel Director
OC/QA Director
Group Leader
Group Leader
Group Leader
Group Leader
Systea Manager
Project Scientist

Academics Field of Study Function Performed
HS AA BS MS Major/Minor 1 2 3 * 5 6 AIC

X
X

X
X
X
X
X
X
X
X
X

X X
X X

X
X X
X
X X
X
X
X
X
X X

Envfronmentel/Cheaistry X X X
Chemistry X X X

Biology/Botany X X
Business Administration X
Biology/Geology X X X
Biology X
Medical Technology
Biotogy/Chealstry x
Envlr. Biology/Botany X
Chemistry/Biology x
Environmental Science

x
X

X

X
X
X
X
X
X

X X X
X X

X X

X
X
X

X
X X X

X

Lab
Experience

10
18

5
2
7
8
4
4
7
5
8

Client Services/Marketing

Analyst
Analyst
Analyst/Night
Analyst
Analyst/Night
Analyst
Analyst
Analyst
Analyst
Analyst
Analyst
Analyst
Analyst/Night
Analyst
Analyst
Analyst/Night
Analyst
Analyst
Analyst
Analyst
Analyst/Bethlehesi
Analyst/Night
Analyst/Night

X
X
X
X
X X
X
X
X
X
X
X
X X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X X
X X
X
X
X
X
X

Chemistry
Biology
Microbiology
Chemistry
Biological Sciences X
Biology/Chemistry
Chemistry
Biology/Chemistry
Ecology
Chemistry/Math
Biology
Technical Chea
Biology
Biology
Chemistry
Chemistry
Chemistry
Environmental Biology
Chemistry
Biology
Chemistry
Environmental Science
Natural Science

X
X
X
X
X

X

X

X

X
X

X
X
X
X
X
X
X
X

X
X X
X
X

X

X

X X

X
X

X X
X
X
X
X

X
X

X

3
3
3
1
4
5

2

5

2
2

3
2
5
2
3
2
3
2

Functions - 1) General Manager 2) Director 3) Technical Supervisor
Analyses Performed • A) Inorganic B) Organic C) Microbiology

4) Engineer S) Technical Staff 6} Support
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TABLE 4.2
UESTON/CULF COAST LABORATORY PEISOKMEl INFORMATION

Employee

Murphy, Kevin
Murphy, Moiya
Olio, Chris
Oppwn. K<*
Rlechman, Susan
Rynkar, Gary
Schleppenbach, P.
Sharkitt, John
Smega, Dan
Tavitaa, Nancy
Ttrrall, Karen
Thompson, Brenda
Walker, Phil
Uoltman, Oenise
Hoat, Bryan
McCarthy, Paul
Middle ton, Mary Ann
Miller. Kathy
Smith, Pat

Holtz, June
Tolback, Al

Bare, Kathy
Lang, John
Schultz, Kay
Ward, Bill

Bus, Tim
Claatko, Charles
Curt is, Jan
Estes, Bill
Grazioll, Mike
Hlnrlchs, Leonard
Housar, Andy
Martinaz, Cerise
Matthias, Dale
O'Malley, Jim
Sass, Bill
Ultt, Tommy
Uright, Richard

Title

Analyst
Analyst
Analyst
Analyst/Bethleheai
Analyst/Night
Analyst
Analyst/8eth(ehe»
Analyst
Analyst
Analyst
Analyst
Analyst
Analyst
Analyst
Technician
Technician
Technician
Technician
Technician

Dishwasher (temporary)
Maintenance

Bottle Project
Bottle Project
Data Processing
Bottle Project

Field Technician
Field Technician
Field Technician
Field Technician
Field Technician
Field Technician
Field Technician
Field Data Clerical
Field/Sample Pick up
Meld Technician
Field Technician
Field/Sample Pick up
Field Coordinator

Academics Field of Study Function
HS AA BS MS Major/Minor 1 2 3 4 5 6

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X X

X

X
X
X
X

X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X
X
X
X X
X
X
X
X
X
X

X

X

X
X X

X

X
X X

X X

Biology
Microbiology
Chemistry/lnd. Mgt.
Medical Technology
Biological Sciences
Biology
Soil Science
Chemistry
Biology/Cheaiistry
Chemistry
Chemistry
Biology/Cheaiistry
Chemistry
Biomedical Communications

Nursing (Inc.)

Biology

Geology
Botany
Env. Biology (Inc.)
Geology

• Biology/Chemistry
Biological Sciences

Environmental Science

X
X
X
X
X
X
X
X
X
X
X
X
X

X
X X
X X

X X

X
X
X
X
X
X
X
X

X

Performed Lab
A B C Experienc

X 1
X 2

X 3
X 2

2
X 1
X 3
X 2
X 3
X X 3

X 2
X X 3
x :

X X 4
X 3

X 7

1

-

X 2

3

-Functions • 1) General Manager 2) Director 3) Technical Supervisor
Analyses Performed - A) Inorganic B) Organic C) Microbiology

4) Engineer 5) Technical Staff 6) Support
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TABLE 4.2
UESTON/OULF COAST LABORATORY PCtSONMEL IHFORNATIOM

Employ**

Bracken, Jodie
Gffford, Lynn
Johnson, Shery(
Krocsch, Rita
LeClair, Karen
McAnarney, Tamy
M Inter, RaeArm
Schacfer, Regina
Scott. Sherri
Slders, Cathy
Slaga, Teresa
Streub, Donna

Title

Data Processing
Data Processing/Analyst
Data Processing
Department Secretary
Data Processing
Accounts Receivable
File Clerk
Receptionist
Data Processing
Data Processing
QA/QC Coordinator
Accounts Payable

Academics
HS AA BS MS

~X
X X
X
X
X
X
X
X
X
X X X
X X
X

Field of Study Function
Major/Minor 1 2 3 4

Biology

Chemistry/Exercise Phy.
Biology/Chemistry

Performed Lab
5 6 A B C

X
X X X X

X

X
X

X

X X X

Experienc

i
3
3

4
5

Analyses Performed - A) Inorganic B) Organic C) Microbiology
4) Engineer 5) Technical Staff 6) Support
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5.0 QA OBJECTIVES FOR MEASUREMENT DATA IN TERMS OF PRECISION,
ACCURACY, COMPLETENESS, REPRESENTATIVENESS AND COMPARABILITY

The overall objective of the laboratory analyses, is to provide
data that is accurate, precise, comparable between laboratories and
representative of the site.

The definition of each terra is given below. How compliance with
these objectives is assessed is detailed in Section 14, and the
routine procedural protocols are detailed in Section 5.6 and Table
5.5 summarizes the Quality Control data objectives.

5.1 PRECISION

Precision is defined as the measure of the mutual agreement among
individual measurements of the same parameter of a sample, secured
under the same analytical protocols. Field and lab precision will
be expressed as relative percent difference {RPD}.

The goals for precision are related to the proximity of the sample
result to contract required detection limit (CRDL). In sample
duplicate analysis a control limit listed in Tables 5.5 and 5.6 are
used for values greater than five times the CRDL. A control limit
of U+V the CRDL is used for samples values less than five times the
CRDL. When one result is above the CRDL and the other is below,
the U+V CRDL criteria is followed. Refer to Section 14.3.

5.2 ACCURACY

Accuracy is defined as the degree to which the analytical
measurement reflects the true concentration present. Accuracy is
measured by percent recovery of matrix spikes for organics, and
matrix spikes plus laboratory control samples for inorganics.
Refer to Tables 5.5 and 5.6 for objectives.

5.3 COMPLETENESS

Completeness ia defined as the percentage of valid data obtained
as judged by objectives in Tables 5.5 and 5.6 compared to the total
amount of data collected.

5.4 REPRESENTATIVENESS

Representativeness is dependent on the sampling plan on a project
specific basis and therefore is not covered in this laboratory
plan. Assessment of site and collection representativeness is
performed by the field engineer.
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TABLE 5.5

INORGANICS

ACCURACY, PRECISION, COMPLETENESS - OBJECTIVES

PARAMETER
ACCURACY PRECISION

UATER/SOIL/SED WATER/SO I L/SED COMPLETENESS
RANGE LIMIT

P« 20 X +/-
Conductivity M "*"
Cyanide
Total Organic Halogens
Total Organic Carbon
Metals
Chloride
Fluoride
Nitrogen Nitrate
Sulfate
Phenol
Nitrogen Anmonia
Cheaiical Oxygen Demand
Hardness
Nitrogen Nitrite
Total icjeldahl Nitrogen
Fats, Oil and Grease
Phosphorous
Ortho-Phosphate
Total Suspended Solids
Total Dissolved Solids
Biochemical Oxygen Demand
Total Solids
Sulfide
Mercury

90 -
90 -
90 -
90 -
90 •
90 -
90 -
90 -
90 -
90 -
90 •
90 •
90 -
90 -
90 -
90 -
90 -
90 -
90 -
90 -
90 -
90 -
90 -
80 •

110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 X 95
110X 20 J
110X 20 3
110X 20 3
110X 20 3
110X 20 3
110X 20 3
110X 20 3
110X 20 3
110X 20 3

( 95
( 95
( 95
{ 95
C 95
C 95
t 95
C 95
( 95

110X 20 X 95
120X 20 X 95

0.1 Unit
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
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TABLE 5.6

ORGANICS
ACCURACY, PRECISION, COMPLETENESS, OBJECTIVES

X RECOVERY
ACCURACY

PARAMETER UATER/ SOIL/SEO

VOA
VQA
VOA
VQA
VQA

Ut
M
B»
U
U
U

Acid
Acid
Acid
Acid
Acid

1,1-Oichloroethane
THchtoroethen*
Chlorobenzene
Toluene
Benzene

1,2, 4- tri chlorobenzene
Acenaphthalene
2,4-Dlnitrotoluene
Pyrene
N-nitro«o-dl-n-propyli*ine
1 , 4 - 0 i ch 1 orobenz ene

Pent sch I oropheno I
Phenol
2-CMorophenol
4-CMoro-3-nethylphenol
4-Nitrophenoi

Pesticide Ifndane
Pesticide Heptechlor
Pesticide Aldrin
Pesticide Dleldrin
Pesticide Endrin
Pesticide 4,4-DOT

61-145
71-120
75-130
76-125
76-127

39- 98
46-118
24- 96
26-127
41-116
36- 97

9- 103
12- 89
27-123
23- 97
10- 89

56-123
40-131
40-120
52-126
56-121
38-127

59-172
62-137
60-133
59-139
66-142

38-107
31-137
28- 89
35-142
41-126
28-104

17-109
26- 90
25-102
26-103
11-114

46-127
35-130
34-132
31-134
42-139
23-134

X RPO
PRECISION

WATER/ SOIL/SEO

14
14
13
13
11

28
31
38
31
38
28

50
42
40
(2
SO

15
20
22
18
21
27

22
24
21
21
21

23
19
47
36
38
27

47
35
50
33
50

50
31
43
33
45
50

COMPLETENESS

OC VV5 A
AC •/T? f-
QC •YJ
ocyj
95

95
95
95
ACV3

95

I

95
ACy5
ACV5
AC «ry? *
95 X

ACT3
ACV5
ACY3
ACr5
AC
T3

95
PCI Aroclor 1254

:ry liaits will

30 50 95 X

developed as data becomes available.
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6.0 SAMPLING PROCEDURES

Field sampling is a critically important operation since the
analytical results and subsequent decision based upon the
analytical data are virtually dependent upon the validity of the
samples obtained. Field sampling plans will be developed on a
project specific basis. All sampling procedures will be in
accordance to "USEPA Region IV - Engineering Support Branch
Standard Operating Procedures and Quality Assurance Manual", April,
1986, Section 4.

6.1 FIELD SAMPLING PREPARATION

WESTON/GULF COAST Laboratories takes great efforts to carefully
plan and conduct a sampling operation. Sampling, protocol
preparation, cost, and time are carefully considered by a dedicated
field staff to save on expenses incurred by prior planning. Field
personnel are experienced, full time samplers, and are veil aware
of the importance of proper sampling protocol, and are also aware
that field data must be well documented. All sampling plans and
objectives are clearly defined before personnel take to the field.

6.2 FIELD DOCUMENTATION

Proper documentation is an essential part of any sampling event.
Details of the sampling episode are recorded on "Field Survey
Forms". These field notes are often crucial in supporting
potential enforcement actions resulting from the sample data. All
documentation is recorded in triplicate; the original is supplied
to the client, and copies are provided for the laboratory file and
the sampler (originator).

The other piece of essential documentation is the sample "Chain of
Custody Form", which is intended as a legal record of the
possession of the sample. The fora is initiated with bottle
preparation, and remains with the sample at all times. This form
bears the name of the person assuming responsibility of the sample
custody and fully documents any chance in custody and sample
accountability. (Refer to Section 7.)

6.3 FIELD QUALITY ASSURANCE - CONTROLLING SAMPLE CONTAMINATION

Applying field sampling techniques provides many paths for sample
contamination. Field contamination is anything inadvertently added
to the sample during collection and transportation. Contamination
sources include sampling equipment, preservatives, ambient air
contaminates, sample containers, and sample handling.
Cross-contamination often results from improper cleaning of
non-dedicated sampling equipment. Regardless of the contamination
source, the effect is inaccurate analytical results, most often
"False Positive" errors.

Sample contamination is best controlled by blanks. Two types of
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blanks are used to control field contamination. The first one is
a "Field Blank", also called equipment blanks, which determine
contaminants introduced through sample equipment contact. These
are prepared by collecting the matrix used to clean/rinse sampling
equipment. The second type of blank is used to control for
contamination introduced during transportation and storage of
samples, called "Trip Blanks".

6.3.1 GROUNDWATER SAMPLING

The physical and chemical integrity of the sample must be
maintained from the time of sampling to the time of testing in
order to keep any CHANGES at a minimum. The time between sampling
and testing should be kept at the absolute minimum.

Whenever sampling requirements call for a trip blank, one will be
prepared from documented analyte free matrix. The trip blank will
accompany the sample bottles to the field and will return, with the
samples, to the laboratory. A trip blank will always be used when
sample for volatile organics.

6.4.2 SAMPLING EQUIPMENT

For the most practical applications, a PVC bailer with non-glued
joints is suitable for groundwater sampling when dedicated to the
well. Teflon or stainless steel bailers may be preferable when
monitoring organics. Non-dedicated bailers are triple-rinsed with
deionized water between samplings. During non sampling periods
dedicated bailers will be kept in the locked wells suspended above
the water line.

6.4.3 FIELD DOCUMENTATION

Field measurements, along with proper documentation, are integral
parts of any monitoring program. At a minimum, six tests need to
be performed in the field prior to or immediately upon sample
collection: Stick-up, Water Level, Total Depth, Temperature, pH,
and Specific Conductance. All observations made during the entire
sampling event are properly documented on field forms. Pertinent
information should include sample appearance, weather conditions,
well integrity, etc.

6.4.4 STATIC WATER LEVEL AND TOTAL DEPTH MEASUREMENTS

The static water level and total depth measurements are obtained
using a slope indicator. This instrument consists of a spool of
cable, which is marked in one foot increments, ending with a
stainless steel conductance sensor. With the sensitivity dial in
the "on" position, a red light and buzzer are simultaneously
activated when the probe comes in contact with the water, giving
the static water level in the well. The total depth measurement
is obtained by feeling the slack and/or tension in the cable line
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as it is lowered to the bottom of the well. All measurements are
recorded to the 0.01 foot on field form. The slope indicator is
rinsed with distilled water prior to and after each usage.

To calculate the volume:

1 Casing Volume (gallons) = r squared X h(7.48)
= 3.14

r = radius of well casing in feet
h = height of water column in feet

7.48 « conversion factor

OR SIMPLY

2n diameter well casing: l volume =• h x 0.1632

4" diameter well casing: l volume = h x 0.6529

Total depth - water level « h (height of water column)

6.4.5 PURGING

Monitoring wells should be purged of stagnant water prior to
sampling, in order to ensure that representative groundwater has
entered the well. A minimum of three casing volumes should be
purged whenever possible.

In situations involving low yield wells, it may be possible to
purge the well to dryness. In this case, purge the well dry and
sample as the well is recovering, within a 24 hour period. The
single most important objective while purging a well is minimizing
contamination.

Equipment should never touch the ground or any other possible
contamination sources. This is best accomplished by using a fiber
drum lined with a new plastic bag to collect the rope. The water
being purged froa the well will be collected in a 5 gallon bucket
or a known volume container. This enables the sampler to
accurately measure the volume of water that has been purged from
the well. The volume of water removed will be recorded on the
field form.

6.4.6 FILLING SAMPLE BOTTLES

All sample bottles must be filled directly from the bailer, with
a minimal amount of air contact. TOX bottles and VOA vials should
be headspace free and filled first. Bottle caps should be removed
carefully so that the inside of the cap is not touched. Caps
should never be placed on the ground or any other possible
contamination source. Caps for VOA vials contain a teflon lined
septum. The teflon side of the septum must be facing the sample
in order to prevent contamination. Samples that need to be
filtered may be placed in pre-filtration bottles until they are
filtered and divided into their respective containers. Plastic
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prefiltration bottles may be used for inorganic parameters;
however, any organic parameters that need to be filtered must be
placed in glass prefiltration bottles.

6.4.7 FILTRATION

All samples requiring filtering will be done using a stainless
steel pressure filter through a 0.45 micron membrane filter paper.
It is generally best to filter at the well head if possible. Refer
to Florida Administrative Code, Chapter 17-4.

6.4.8 PRESERVATION

Samples must be preserved immediately after filtering or
immediately upon collection at the well if the sample does not
require filtering. Appropriate preservatives should always be
added to the sample bottle after the bottle has been filled,
however, for VOC's, the HCL may be added to the 40 ml vial prior
to filling the container with sample.

6.4 .9 SAMPLE SHIPMENT AND STORAGE

Samples will be stored at 4 degrees C in an enclosed cooler or
darkened refrigerator prior to transport to the laboratory.

6.4.10 BLANKS

Trip and field blanks are used as control or external QA/QC samples
to detect contamination that nay be introduced during bottle
preparation, in the field (from sampling equipment), in transit to
and from the site, during log-in, or in sample storage. The blanks
may also reflect contanination that nay occur during the analytical
process.

6.4.11 CALIBRATION AND USE OP FIELD METERS

Prior to any actual field measurements being taken, all meters must
be properly calibrated. Additionally, these calibration results
must be entered into a hard bound logbook to be kept with the
meters at all times. This logbook will include information about
the meters being used, such as name, nodel, serial number, and year
purchased. Calibration of the pR neter consists of a 2 point
standardization using the 7 and 10 buffers, as veil as, a check on
the 4 buffer. The specific conductance meter should be calibrated
at two standards - 707 and 1413 umhos. Calibration limits should
be within +/- 0.1 pH units and +/- 5* umhos. After the initial
calibration, meters must be checked every 4 hours to verify that
the standards still fall within the acceptable calibration limits.
If they do not, the meter(s) must be recalibrated.
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6.5 LIQUID AND SOLID AND WASTE SAMPLING

Sampling of liquid waste must be conducted to adequately
characterize waste which may exhibit wide variability in chemical
composition. To obtain representative characterization of the
sample media, an appropriate sampling plan and methods must be
chosen.

Gulf Coast Laboratories uses both grab and composite sampling
techniques consistent with "Test Methods for Evaluating Solid
Waste", SW-846, 1986, Vol. II, Part III.

6.5.1 OBJECTIVES

Proper sample custody procedures assure the sample integrity from
the moment the sample is taken by field personnel; when received
by the laboratory, and continues throughout the entire analytical
scheme until the sample is returned or commercially disposed. As
few people as possible should handle the sample.

6.5.2 SPLIT SAMPLING

Special procedures are required when split samples or duplicate
samples are to be obtained. Aliquots of the sample must be
alternated between sampling teams and/or sample bottles, in order
to provide samples to each group which will be as representative
as possible.

6.5.3 BOTTLES AND PRESERVATIVES

All samples are collected in new, certifiably clean containers.
Preservatives are color coded and individually sealed in glass
ampules. A specifications listing of bottles and preservatives can
be found on the following pages.
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6.6.0 SAMPLE CONTAINERS, PRESERVATIVES AND HOLDING TIMES

REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, AND HOLDING TIMES

PARAMETERS
CONTAINER

TTPt PRESERVATION HOLDING TIME

TABLE 6A - BACTERIAL TESTS:

1-4.Col I for*, Fecal and Total
5. Fecal Streptococci

TABLE 41 • INORGANIC TESTS:

1. Acidity
2. Alkalinity
4. Amonia
9. Biochemical Oxygen Demand
11. Bromide
U. Biochemical Oxygen Demand Carbonaceoua
15. Chemical Oxygen Demand
16. Chloride
17. Chlorine, Total Residual
21. Color
23-24. Cyanide, Total I Amenable to CMor(nation

25. Fluorlde
27. Hardness
28. Hydrogen Ion (pH)
31,43. Kjeldahl and Organic Nitrogen
METALS:
18. Chromiua VI
35. Mercury
3, 5-8, 10, 12, 13, 19. 20, 22, 26, 29, 32-34, 36,
37. 45, 47, 51. 52. 58-60, 62, 63, 70-72, 74, 75
38. Nitrate
39. Nitrate-Nitrite
40. Nitrite
41. Oil and Crease
42. Organic Carbon
U. Orthophosphate
44. Oxygen, Dissolved Probe

and Cap
47. Ulnkler »
48. Phenols
49. Phosphorus (elemental)
50. Phosphorus, Total
53. Residue, Total
54. Residue, Filterable
55. Residue, Nonfllterable (TSS)

Cool, 4 C, 0.008% Na$203 6 Hours

3,5
3,5
3,5
3,5

3 5
3 5
3 5
3 5
3 5
3 5

3
3.5
3,5
3,5

3,5
,10
,5

,5
,5
,5

,5
.5
Bottle

5
3,5
3,5
3,5
3,5

Cool 4 C
Cool 4 C
Cool 4 C, H2S04 to pH <2
Cool 4 C
Cool 4 C
Cool 4 C
Cool 4 C. N2S04 to pN <2
Cool 4 C
Cool 4 C
Cool 4 C
Cool 4 C, HaOH to pN>12. 0.6g
ascorbic acid
Cool 4 C
KN03 to pH<2,H2S04 to pM<2
Coal 4 C
Coot 4 C, H2S04 to pM<2

Cool 4 C
KN03 to pH<2
Cool 4 C, HN03 to pH<2

Coo* 4 C
Coot 4 C, H2SO4 to pN<2
Coot 4 C
Coot 4 C, M2S04 to pH<2
Cool 4 C, N2S04 to pM<2 or NO.
filter Immediately, Cool 4 C

Cool 4 C

Fit on site and store In dark
Cool 4 C. H2S04 to pN<2
Cool 4 C
Cool 4 C, K2S04 to pM<2
Cool 4 C
Cool 4 C
Cool 4 C

14 Days

28 Days
48 Hours
28 Days
48 Hours

28 Days

Analyze (mediately
48 Hours

14 Days

28 Days
6 Honths

Analyze {mediately
28 Days

24 Hours
14 Days
6 Months

48 Hours
U Days
48 Hours
28 Days

48 Hours
Analyze (•mediately

8 Hours
28 Days
48 Hours
28 Days
7 Days
7 Days
7 Days
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X
REQUIKS) CONTAINERS. PRESERVATION TECHNIQUES, AID HOLDING TINES COfTlNUQ

56.
57.
61.
64.
65.
66.

67.
68.
69.
73.

PARAMETERS

Residue, Settleable
Residue, Volatile
Silica
Specific Conductance
Sulfate
Solfide

Sulfite
Surfactant*
Temperature
Turbidity

CONTAINER
TYPE

3,5
3,5
3
3.5
3.5
3,5

3,5
3,5
3.5
3,5

PRESERVATION

Cool 4 C
Cool 4 C
Cool 4 C
Cool 4 C
Cool 4 C
Cool 4 C, Add Zinc acetate and
•odivji hydro* fdt to pH>9
Cool 4 C
Cool 4 C
None Reqjlred
Cool 4 C

HOLDING TIME

48 Kour*
7 Day*
28 Day*

7 Day*

Analyze (mediately
48 Hour* Immediately
Analyze
48 Hour*

TABLE 6C • ORGANIC TESTS:

13, 18-20, 22. 24-28, 34-37, 37-43, 45-47. 56, 66,
88, 92-95, 97 Purgeable Heloearbon*
6, 57, 90 Purgeable Hydrocarbon*

3, 4 Acrolefn and Acrytonitrile

23, 30, 44, 49, 53, 67, 70, 71, 83. 85, 96 Phenol*
lined cap

7, 38 Senzidine*
14, 17, 48, 50-52 Phthatate ester*

72-74 NitrosMine*

76-82 PCS* Acrylonitrile
54, 55, 65, 69 Nitroaromatie* and tsophorone

1, 2, 5, 8-12, 32, 33, 58, 59, 64, 68, 84, 86
Polynuclear Aromatic Hydrocarbon*
15, 16, 21, 31, 75 Maloether*
29, 35-37, 60-63, 91 Chlorinated Hydrocarbon*
87. TOO

TABLE 60 - PESTICIDES TESTS:

1-70 Pesticide*

RAOIOLOCICAL TESTSs

1-5 Alpha. Beta and Radii*

8,12 Cool 4 C, 0.008X, Na2S2Q3

Cool 4 C, 0.008X NaS203,
HCl to pN 2
Cool 4 C, 0.008X NaS203,
Adjutt pN to 4-5
Cool 4 C, 0.008X NaS203,1,5,9

3,5

Cool 4 C

Cool 4 C, Store in dark
O.OOtt NaS203.
Cool 4 C
Cool 4 C, 0.008X NaS203
Store in Dark

Cool 4 C, O.OOtt NaS203,
Cool 4 C
Cool 4 C, 0.006X (US203,

Cool 4 C, pM 5-9

HH03 to pH<2

14 Day*

7 Day* Extraction
40 Day* after
7 Day* Extraction
7 Day* Extraction
40 Day* After

6 Months
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FIGURE A-l
MATRIX OP CONTAINER REQUIREMENTS

Parameter and Container
Type(s)

Extractable Organics
Oil/Grease
Phenols
Cyanide
Metals
THM/VOA
Mercury
Nutrients
Prefiltration
General
Radioactivity
Sulfide

1*
5
5
3,
3,
8,
5,
3,
11
3,
3,
3,

5, 9

5
5

12
10
5

5
5
5

Cleaning
Procedures

I
V
IV
III
III
II
III
IV
IV
IV
III
IV

Color
Code

Red
Brown
Pink
Black
Green
Blue
Silver
Yellow
White
Orange
Green
Purple

FIGURE A-2
REAGENT REQUIREMENTS

Reagents

50% HS2TSOS4T
50% HS2TSOS4T
NAS2TSS2T036T
6 N NaOH
50% HNOS3T
10% CUSOS4T, HS3TPOS4T
25% HNOS3T, 2.5% K2Cr2O7
2 N Zinc Acetate

Amount

4 ml
4 ml
10 mg
5 ml
5 ml
10 ml
10 ml
4 ml

Color Preservative Diluted
Code Code Volume

Yellow
Brown
Blue
Black
Green
Pink
Gray
Purple

Yel
Bro
Blu
Bla
Grn
Pin
Gry
Pip

1000 ml
1000 ml
40 ml

1000 ml
1000 ml
1000 ml
500 ml

1000 ml

sealed ampules or linerless glass containers in the amounts
specified.

Acids, bases, sodium chiosulfate, copper sulfate, and nitric acid/
potassium dichromate, must not produce any measurable quantity
of any of the compounds listed in Figures D-3, D-4 and D-, when
diluted with ASTM Type I water to the volumes stated above.



Section: 6.0
IcvUlon: 0
Date: Jan. 16,

0 1 2

Container
Type

P I G

Parameter I

O R E

Container and Material Specification

B

Sample Type

1

9

10

11

12

Container: 1 liter* ewber, Boston round, glass bottle, 33 m pour-out neck finish
Closure: white polypropylene cap, 33-400 siie, .015 m teflon liner

Container: 1 liter* natural high-density polyethylene cylinder round bottle
52g weight. 28 m neck finish. '
Closure: baked polyethylene, white ribbed, 28-400 or 28-410 size; unlined lid.

Container: 32 oz. tall, wide-wouth straight-sided paragon, flint glass Jar
89 tn neck finish.
Closure: white polypropylene cap, 89-400 size, .015 m teflon liner .

Container: 40 ail borosilicate glass vial. Type 1 glass, 24 s» neck finish.
Closure: black phenolic, open-top, screw cap, 15 cm opening, 24-400 size.
Septm: 22 an disc of 2 «il teflon bonded to silicon for total thickness of 12S aril.

Container: 1/2 gallon amber glass, ring handle bottle/Jug, 38 MB neck finish.
Closure: teflon-lined white propylene cap, 38-400 size.

Container: 500 ml natural high density polyethylene, oblong bottle, 413 m neck finish.
Closure: white propylene un lined cap, 43-400 size (or 43av)

1 gallon plastic

Container: 2 oz. wide-mouth straight-sided paragon, flint glass jar, S3asi neck
Closure: white polypropylene cap. 53-400 size, 0.015 in teflon liner.

Extractable Organic*

Metals, Cyanide
Radioactivity General
Nutrients, Sulflde

Extractable Organics,

Oil/Grease, Metals,
Mercury, Cyanide,
Nutrients, Phenols
General, Sulfide

THX/VOA

Extractable Organics

Mercury

Prefiltration

THH/VOA

•These bottles autt haw sufficient overfill to accommodate an actual capacity of 1 liter of liquid, lottle Manufacturers refer to the
bottle* as 32 ounce bottles, however all 32 ounce bottles do not have sufficient overfill to Meet the requlrement.

NOTE: Containers and component Material specification* different than, but aquivalant to. the a*nufaeturer's specifications cited here
•ay be acceptable. The bidder shall be required to demonstrate equivalence prior to Governaant approval of use of alternate Material
The Government shall determine acceptability as part of bidder preeward confirmation* (see Pre-Award Bid Confirmations).
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6.6.1 CONTAINER PREPARATION AND CLEANING PROCEDURES

The bottle supplies shall clean and prepare containers and
component materials according to the following procedures specified
for each container type.

A. EXTRACTABLE ORGANICS

Container Types: 1-1 liter amber glass
5 - 32 oz glass jar
9 - 1/2 gallon amber glass

1. The containers, teflon liners and caps are to be washed in
hot tap water with laboratory-grade non-phosphate
detergent.

2. Rinse three times with tap water.

3. Rinse three times with ASTM Type I organic-free water.

4. Dry in oven § lOSWoTC for one hour.

5. Rinse inside and outside of container with pesticide
grade acetone or methylene chloride.

6. Dry containers, liners, and caps in an oven at 105 C for
one hour.

7. Allow containers to cool and seal with teflon lined caps.

8. Label each container with color coded labels with lot
number and pack in a scalable carton.

9. Place identical labels on exterior of carton and store in
a designated contaminant-free area.

B. PURGEABLE ORGANICS

Container Types: 8 - 40 ml glass vial
12 - 2 oz glass jar

1. Containers, teflon-backed septa and caps are washed in hot
tap water with laboratory-grade non-phosphate detergent.

2. Rinse three times with tap water.

3. Rinse three times with ASTM Type I organic-free water.

4. Oven dry vials, containers, caps, septa, and teflon-lined
lids at 105 C for one hour.

5. Cool in a contaminant-free area.
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7.0 FIELD CUSTODY

Definition of custody - A sample is in one's custody if:

A. It is in one's physical possession.

B. It is in one's view, after being in one's physical
possession.

C. It is in one's physical possession and secured so that no
one can tamper with it.

D. It is kept in a secured area restricted to authorized
personnel only.

7.1 CUSTODY PROCEDURES

All custody records shall originate by field personnel and should
be attached to the sample container at the time it is collected.
The sample record should contain the following information.

A. Sample I.D.

B. Date and time taken

C. Source of the sample (include sample type and name of firm)

D. Preservative

E. Analysis required

F. Name of person collecting sample

The shipping container should then be sealed so that the sample tag
cannot be removed and the container opened without breaking the
seal. -The tags and seals should be filled out in legible
handwriting.

When transferring the possession of samples, the transferee should
sign and record the date and time the transfer took place.

The responsibility of transporting to Gulf Coast Laboratories will
be defined for each project. The chain of custody forms will be
stored securely by GCL personnel with the samples.

The log-in personnel shall receive and verify the integrity of the
samples. Samples not properly passed are not to be received until
the client is notified of the specific problems and client approved
action is specified.
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7.2 LABORATORY CUSTODY PROCEDURES

Gulf Coast Laboratories assumes the responsibility for the
integrity and security of the samples upon receipt once the
transfer is complete.

A. Gulf Coast Laboratories' building is securely locked
between 5:30 p.m. and 7:30 a.m. The laboratory is securely
locked 24 hours/day and entrance to the lab by the front door is
monitored by the receptionist using a sign in book. Only
authorized people may gain entrance to the laboratory by the front
door and then they must be supervised by lab personnel.

B. Log-in personnel under the supervision of the Laboratory
Director receive the samples and provide the GCL number for each
sample bottle on the chain of custody record and log sample in
sample log book filling out the necessary information to identify
the sample.

C. Log-in personnel check samples to insure that the samples
are properly coordinated with log book information, chain of
custody records, and all other pertinent information.

D. Persons designated by the laboratory supervisor are
responsible for securing the samples in the appropriate
refrigerator or walk in cooler within the secured laboratory area.

All sample manipulation/preparation will be documented by
the analyst/technician in the sample extraction log, sample
digestion log, sample distillation log or the technician's personal
log book.

E. Internal chain-of-custody for samples is maintained by the
Sample Custodian on the custody record. Internal chain-of-custody
for sample extracts is maintained in the Extraction Laboratory on
the Sample Extraction Record. Internal chain-of-custody for
digesbates is maintained in the Metals Section on the sample
digestion record. All samples and extracts must be signed for by
the person retaining custody of these items. On completion of all
analyses, these custody sheets will be placed in the client file.

When a sample is obtained from the Sample Custodian, the transfer
is documented in the custody block of the custody transfer
record/laboratory work request form. When the sample is returned
to the walk-in cooler after extraction, the Sample custodian will
re-take custody of the samples and again document the transfer on
the custody transfer record.

When a sample is extracted or digested for analysis, a sample
extraction record or sample digestion record will be initiated and
maintained as a custody transfer document.
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When the extracts are transferred to the GC or GC/MS laboratories
for analysis, the custody section of the sample extraction record
is signed by the person accepting custody of the extracts. Any
additional transfers of these extracts are also documented in the
custody section which is maintained in the extraction laboratory.
The signed sample extraction record is placed in the file on
completion of the project.

When the digestates are transferred to the metals laboratory for
analysis, the custody section of the sample digestion record is
signed by the person accepting custody of the digestates. Any
additional transfers of these digestates is also documented in the
custody section of this form, which is maintained in the Metals
Laboratory. The signed sample digestion record is placed in the
client file on completion of the project.

F. All samples will be held until all the results have been
reported and accepted; or until litigation has been completed, or
unless otherwise requested. All hazardous samples will be disposed
of commercially.

G. When samples are transferred from the lab to any other
destination the appropriate custody protocol will be used.
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8.0 CALIBRATION PROCEDURES AND FREQUENCY

This section describes the basic protocols used for calibration of
AA metals, ICP metals, other inorganic parameters and organics.
These protocols are followed to provide assurance of optimization
of each procedure prior to the analysis of samples. Continuing
calibration verification is discussed in Section 11 "Internal
Quality Control Checks".

8.1 METALS

The H.C. lamp and flame position are adjusted for maximum
optimization. A standard calibration curve consisting of a
calibration blank and three standards are analyzed and absorbance
readings are recorded. The standard curve must show a 0.995 -
1.000 correlation coefficient and a slope consistent with previous
curves. An initial calibration verification sample will be
analyzed and be within 90 - 110% of the true value. (Mercury range
= 80 -120.) A continuing calibration standard will be analyzed
every ten samples to verify the continual instrument optimization.
If the standard does not fall within 10% of original curve, the
instrument will be recalibrated and the samples in the previous set
reanalyzed.

An initial calibration verification (ICV) is performed at the
beginning of the analysis of samples by analyzing an independent
standard. The ICV must be 90 - 110% recovery of the known
concentration.

A continuing calibration verification (CCV) sample is analyzed
every ten samples during an analytical run. The CCV must be 90 -
110% recovery of the known concentration.

8.2 ICP METALS

Calibration using a calibration blank and a standard is performed
after a period of time sufficiently to warm up the instrument. A
50% and 20% standards are analyzed to verify linearity of standard
curve by calculation of the correlation coefficient, (0.995-1.000)
acceptance range. A standard is analyzed to identify the upper
limit of the linear range and all samples above the ICP linear
range are diluted and analyzed.

ICP Interference Check Sample: For ICP Interference Check Sample
obtained from USEPA (EMSL/LV) the control limit is +/- 20% of the
true value for analytes included in the ICS. For elements
contained in the ICS, yet for which no true value was supplied the
control limit will be +/~ 20% of the determined mean value. If the
ICP Interference Check Sample is not available from USEPA, an
independent ICP Check Sample shall be prepared with the interferent
and analyte concentrations at the levels specified in USEPA SOW
787. Results for the independent ICP Check Sample shall be within
the contract limits of +/~ 20% of the determined mean value. The

Z3Z
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nean will be determined initially by analyzing the sample at least
five times repetitively for the particular analytes. The mean
determination must be made during an analytical run that meets all
contract specifications. If results for the check sample does not
fall within the control limit, terminate the analysis, correct the
problem, recalibrate, reverify the calibration, and reanalyze the
samples. Results from the Interference Check Sample analyses is
recorded on Form III for all ICP parameters.

8.3 INORGANIC COLORIMETRIC KETHODS

Standard calibration curves are prepared for all analyses on a
daily basis or a standard curve is analyzed whenever new reagents
are used, or when changes in the procedure are introduced. For
each batch of analyses a mid-range and high range standard will be
analyzed and must be within 10% of the original curve. If it is
not within 10% of the original curve, a new curve will be developed
or reanalysis of the standards will be done to verify they do not
fit the curve. The standard curve is composed of a reagent blank,
three to five standards and must have a correlation coefficient of
0.995 - 1.000.

For procedures that require pretreatment steps, a minimum of one
standard shall be prepared with the pretreatment. If the
pretreated standard is within 10% of the standard curve the curve
will be used. If the pretreated sample is not within 10% of the
curve the reason will be determined. If it is determined that the
difference between the curves is inherent in the procedure, the
curve will be based on the standards prepared and carried through
the pretreatment.

8.4 ORGANICS

WESTON/GULF COAST Laboratories will analyze for all of the
pesticide and PCB target compounds by gas chromatography with an
electron capture detector. WESTON/GULF COAST Laboratories will
tentatively identify the pesticide/PCB parameters by retention time
on a primary GC column and confirm the identification on a
confirmatory column of a dissimilar polarity.
Before samples may be analyzed for Pesticides/PCBs, retention time
windows must be calculated for each GC/ECD instrument used for the
analysis. The retention time for identification of a target
compound in a sample will be the retention time of that compound
in the initial daily standard plus or minus the retention time
window. Determine retention time windows for each of the
Pesticide/PCB target compounds as follows:

A. Inject each target compound on three consecutive days. Single
response analytes may be combined into one or two mixtures. The
surrogate spike compound, dibutylchlorendate, must be included in
each standard. Resolution between any two compounds in a mixture



must be greater than 25%. The concentration of each compound must
be sufficient to produce approximately half scale response.

B. Calculate the standard deviation of the absolute retention time
for each target compound. For multi-response pesticides and PCBs,
the calculation need only be performed for one of the major peaks
which is characteristic of the pesticide or PCB mixture.

C. Calculate the percent change in the absolute retention time of
dibutylchlorendate. The retention time of dibutylchlorendate must
not vary more than two percent over the three days. If the
retention time of dibutylchlorendate does vary by more than two
percent, then repeat the analysis of all standards until the
criteria is met.

When GC/MS work is performed, all of the compounds listed in the
target compound lists will be identified by an analyst competent
in the interpretation of mass spectra by comparison of the sample
mass spectrum to the mass spectrum of a standard of the suspected
compound. Two criteria will be satisfied to verify the
identifications:

A. Elution of the sample component will be at the same GC relative
retention time (RRT) as the standard of that component. For
establishing correspondence of the RRT, the sample component RRT
must compare within +/~ 0.06 RRT units of the RRT of the standard
component. For reference, the standard must be run on the same
shift as the sample. If coelution of interfering components
prohibits accurate assignment of the sample component RRT from the
total ion chromatogram, the RRT should be assigned by using
extracted ion current profiles for ions unique to the component of
interest.

B. Correspondence of the sample component mass spectrum and the
standard component mass spectrum must be established. For
comparison of standard and saaple component mass spectra, mass
spectra obtained on the GC/MS are required. Once obtained, these
standard spectra nay be used only if the GC/MS meets the daily
tuning requirements for the analysis being performed. The standard
spectra may be obtained from the run used to obtain reference RRTs.
All ions present in the standard mass spectrum at a relative
intensity greater than 10 percent must be present in the sample
spectrum and their relative intensities must agree within +/- 20
percent. Ions present in the sample spectrum, at greater than 10
percent relative abundance, which are not present in the sample
spectrum must be considered and accounted for by the analyst.

WESTON/GULF COAST Laboratories will perform forward search routines
of the most recent available EPA/NIH mass spectral library and
report tentative identifications and estimated concentrations of
the ten most significant not listed GC peaks in samples run for
volatile analyses and the twenty most significant not listed GC
peaks in semi-volatile analyses. Substances with response of less
than 10% of the nearest internal standard are not required to be
searched in this manner.
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A. Relative intensities of major ions in the reference spectrum
(ions greater than 10% of the most abundant ion) should be present
in the sample spectrum.

B. The relative intensities of the major ions should agree within
+/- 20%. (Example: For an ion with an abundance of 50% of the
standard spectra, the corresponding sample ion abundance must be
between 30% and 70%.)

C. Molecular ions present in reference spectrum should be present
in sample spectrum.

D. Ions present in the sample spectrum but not in the reference
spectrum should be reviewed for possible background contamination
or presence of coeluting compounds.

E. Ions present in the reference spectrum but not in the sample
spectrum should be reviewed for possible background subtraction
from the sample spectrum because of background contamination or
co-eluting compounds. Data system library reduction programs can
sometimes create these discrepancies.

If, in the opinion of the mass spectral specialist, no valid
tentative identification can be made, the compound will be reported
as unknown. The mass spectral specialist should give additional
classification of the unknown compound, if possible (i.e., unknown
aromatic, unknown hydrocarbon, unknown acid type, unknown
chlorinated compound) . If probable molecular weights can be
distinguished, include them.

All sample results will be reported to the "Customer" in the same
chronological order that they were analyzed, along with the
standards, spikes, blanks, duplicates and/or surrogates. The GC
chroma tograms and/or GC/MS spectra and computer printouts (or
legible photocopies) will be submitted to support all the results
upon request. The samples must be analyzed within the appropriate
holding time specified in the standard operating procedures.
8.5 VOLATILE ORGANICS AND ACID BASE/NEUTRALS BY GC/MS.

Initial demonstration of acceptable precision and accuracy will be
accomplished by analyzing four replicate spiked samples according
to the applicable wastewater method. The average concentration and
standard deviation for each component must meet quality control
acceptance criteria in the applicable wastewater method.
Alternatively, historical data generated with USEPA CLP protocols
may be submitted. Data from spiked blanks, USEPA quality control
samples, or USEPA performance evaluation samples is acceptable.

When using capillary columns, Gulf Coast Laboratories obtains less
than 6% relative standard deviation (RSD) between replicate
injections and less than 15% RSD between replicate purges for each
instrument. RSD of surrogate response, calculated by internal
standard technique, is measured in blank samples or standards.

Initial calibration curves are generated for each compound on the

235"
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attached target lists for the method being calibrated. The
standards used to generate the curves must start at or near the
contract required detection limit (CRDL) and cover the entire
working range of the instrument. Any sample concentrate must be
diluted or concentrated so that all components present above the

contract required detection level fall within the range of the
initial calibration curve. When dilution of a sample or sample
extract is necessary, the analyst will quantify the lower level
components from the initial undiluted analysis.

For GC/MS analyses, calibration is performed on five points by the
internal standard technique. Calculate Response Factors (RF)
according to:

RF = Ax/Ais X Cis/Cx
**.

Ax - Area of the characteristic ion of compound to be measured

Ais = Area of the characteristic ion of the specific internal
standard used to calculate the compound to be measured.

Cis = Concentration of the internal standard (ng/uL).

Cx » Concentration of the compound to be measured (ng/uL) .

Response factor and average response factor must be calculated for
each component.

The minimum acceptable average RF for the volatile compounds;
chloromethane, 1,1-dichloroethane, 1,1,2,2,-tetrachloroethane and
chlorobenzene is 0.300.
The minimum acceptable average RF for bromoform is 0.250.

The minimum acceptable average RF for the semivolatile compounds;
N-nitcoso-di-n-propylamina, hexachlorocyclopentadiene,
2,4-dinitrophenol and 4-nitrophenol is 0.050.

The Percent Relative Standard Deviation (% RSD) must be calculated
for all target compounds.

For the following Calibration Check Compounds (CCC), (%RSD)
criteria apply:

Base / Neutral CCC Acid / CCC VoUttlt CCC

Acenaphthent 4-Chloro-3-Nethylf*«nol 1,1-0lchloro«th«na
1,4-Dlcftlorobefuena 2,4-Dlchlorophcnol Chlorofora
Nexachlorobutadfam 2-Mltrophcnol 1,2-Olchloropropana
N-NftrocodiphenrlMlrw Phenol Toluent
01-n-Octylphthalate Pentachlorophenol Ethylbenzent
Fluoranttwn* 2,4,6-Trfchlorop»i«nol Vinyl CMorldt
B«nzo<«)pyr«nt
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Calculate percent RSD by: %RSD «= (so / average RF) X 100

SD = Standard Deviation of initial 5 response factors (per
compound)

For the initial calibration to be valid, the percent RSD for these
compounds must be less than 30%.

For each 12-hour period, before any samples or standards are run
on the GC/MS, the tuning must be verified by comparing the spectrum
of BFB (p-bromo-fluorobenzene) for volatile analysis or DFTPP
(decafluoro-triphenylphosphine) for base/neutral or acid
extractable (BNA) analysis to the ion abundance criteria in Table
8.1 or(BFB) or Table 8.2 (DFTPP). For each tuning verification
compound, the mass labeled as the base peak in the appropriate
table must be 100% relative abundance.
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Table 8.1
Bromofluorobenzene

(BPB) Tuning Verification Limits

Mass Ion Abundance Criteria

50
75
95
96

173
174
175
176
177

15.0 - 40.0% of the base peak
30.0 - 60.0% of the base peak
Base peak, 100% relative abundance
5.0 - 9.0% of the base peak
Less than 1.0% of the base peak
Greater than 50.0% of the base peak
5.0 - 9.0% of mass 174
Greater than 95.0% but less than 101.0% of mass 174
5.0 - 9.0% of mass 176

Mass

51
68
70
127
197
198
199
275
365
441
442
443

Table 8.2
Decaf luorotriphenylphosphine

(DFTPP) Tuning Verification Limits

Ion Abundance Criteria

30.0 - 60.0% of mass 198
Less than 2.0% of mass 69
Less than 2.0% of mass 69
40.0 - 60.0% Of mass 198
Less than 1.0% of mass 198
Base peak, 100% relative abundance
5.0 - 9.0% of mass 198
10.0 - 30.0% of mass 198
Greater than 1.0% of mass 198
Present but less than mass 443
Greater than 40.0% of mass 198
17.0 - 23.0% of mass 442

8.6 PESTICIDES AND PCBS BY GC/ECD

Calibration of the GC/ECD instrument for Pesticides/PCB analysis
will be performed as required in the Statement of Work for Organic
Analysis, Multi-Media, Multi-Concentration, USEPA CLP, 7/87.
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TABLE 8.3
VOLATILE TARGET COMPOUNDS

Compound

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
Carbon Disulfide
1, 1-Dichloroethene
1 , l-Dichloroethane
t-1 . 2-Dichloroethene
c.-l,2-dichloroethene
Chloroform
1, 2-Dichloroethane
2-Butanone
1,1, 1-trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Dichlorobromomethane
c-1, 3-dichloropropene
Trichloroethene
Benzene
Chlorodibromomethane
1, 1, 2-trichloroethane
t-1 , 3-Dichloropropene
2-Chloroethyl Vinyl Ether
Bromoform
2-Hexanone
4-Kethyl-2-pentanone
1,1,2, 2-tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Styrene
Total Xylenes

Water

Detection
Level

10 ug/1
10 ug/1
10 ug/1
10 ug/1
5 ug/1
10 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
10 ug/1
5 ug/1
5 ug/1
10 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
10 ug/1
5 ug/1
10 ug/1
10 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
5 ug/1
15 ug/1

Soil/Solid

Detection
Level

10 ug/kg
10 ug/kg
10 ug/kg
10 ug/kg
5 ug/kg
10 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
10 ug/kg
5 ug/kg
5 ug/kg
10 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
10 ug/kg
5 ug/kg
10 ug/kg
10 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
5 ug/kg
15 ug/kg
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Compound

TABLE 8.5
ACID TARGET COMPOUNDS

Water

Detection
Level

Benzole Acid
Phenol
2-Chlorophenol
2-Nitrophenol
2-MethyIphenol
2,4-DimethyIphenol
4-MethyIphenol
2,4-Dichlorophenol
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
4 -Chloro-3 -inethylphenol
2,4-Dinitrophenol
2-Methyl-4,6-dinitrophenol
Pentachlorophenol
4-Nitrophenol

50 ug/1
10 ug/1
10 ug/1
50 ug/1
10 ug/1
10 ug/1
10 ug/1
10 ug/1
10 ug/1
50 ug/1
10 ug/1
50 ug/1
50 ug/1
50 ug/1
50 ug/1

Soil/Solid

Detection
Level

1600
330 uj/kg
330 uj/kg

1600 ug/kg
330 vq/kq
330 ug/kg
330
330
330

1600
330

1600
1600 vg/kg
1600
1600
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TABLE 8.5
PESTICIDE TARGET COMPOUNDS

Contract Required
Compound Detection Level

a-BHC 0.05 ug/1
b-BHC 0.05 ug/1
d-BHC 0.05 ug/1
Lindane 0.05 ug/1
Heptachlor 0.05 ug/1
Aldrin 0.05 ug/1
Heptachlor Epoxide 0.05 ug/1
Endosulfan I 0.05 ug/1
p,p'-DDD 0.10 ug/1
Dieldrin 0.10 ug/1
Endrin 0.10 ug/1
pp'-DDE 0.10 ug/1
Endosulfan II 0.10 ug/1
p,p'-DDT 0.10 ug/1
Endrin Aldehyde 0.10 ug/1
Endosulfan Sulfate 0.10 ug/1
Mirex O.io ug/1
Methoxychlor 0.50 uq/1.
Chlordane 0.50 ug/1
Toxaphene 0.50 ug/1
Aroclor-1016 0.50 ug/1
Aroclor-1221 0.50 ug/1
Aroclor-1232 0.50 ug/1
Aroclor-1242 0.50 ug/1
Aroclor-1248 0.50 ug/1
Aroclor-1254 1.0 ug/1
Aroclor-1260 1.0 ug/1
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9.0 ANALYTICAL PROCEDURES
The tables in this section indicate the methods generally utilized
by Weston/Gulf Coast Laboratories. Because numerous methods and
analytical techniques are available, continued communication
between the client and laboratory is imperative to assure the
correct methods are utilized. Weston/Gulf Coast Laboratories
analytical capabilities are not limited to the procedures listed
in Section 9.0, therefore, please contact us with questions
concerning procedures not specified.

1. Methods for Chemical Analysis of Water and Waste, EPA
600/4-79-020, EMSL, Cincinnati, Revision March, 1983.

2. Manual of Analytical Methods prepared by Pesticides and
Toxic Substances Effects Laboratory. Analysis of Pesticide
Residues in Human and Environmental Samples. December, 1974.

3. The Determination of Polychlorinated Biphenyls in Transformer
Fluid and Waste Oils, Physical and Chemical Methods Branch,
Environmental Monitoring and Support Laboratory, U.S.
Environmental Protection Agency, Cincinnati, Ohio. April,1981.

4. Methods for Benzidine, Chlorinated Organic Compounds,
Pentachlorophenol, and Pesticides in Water and Wastevater,

EMSL, U.S.EPA, Cincinnati, Ohio, September, 1978.

5. Standard Methods for the Examination of Water and Wastewater,
15th edition, APHA, 1980, and 16th Edition, APHA, 1985.

6. SW-846 Test Methods for Evaluating Solid Waste, Physical
Chemical Methods, Waste Characterization Branch, Office of
Solid Waste. U.S.EPA, Washington, D.C., July 1982 2nd Ed.,
and September, 1986, 3rd Edition.

7. Federal Register, 40 CFR 136H. December 3, 1979, U.S.EPA
EMSL Cincinnati, OH 45268.

8. Annual Book of ASTM Standards, Part 31, Water, 1980.

9. Methods for Chemical Analysis of Water and Wastes, EMSL,
Cincinnati, March 1979, EPA 600/4-79-020.

10. Federal Register, 40 CFR 136H, October 26, 1984 U.S.EPA EMSL
Cincinnati, Ohio 43243.

11. IFB Statement of Work for Organics Analysis Multi-Media
Multi-concentration Attachment A, 7/87, U.S.EPA Contract

Laboratory Program.

The exact procedures to be used may be found on the following
pages. Sample bottles and preservatives for each parameter can be
found in Section 6.0.
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TABLE 9*. lIOLOCICAt TEST PVOCEDURES

1.

2.

3.

4.

5.

PARAMETER AND UNITS

Coltfona (fecal) In neuter per 100
•I. •eobrane filter (NF 4)
single step

Col < for* (fecal) in presence of
chlorine renter per 100 mi

Col if or* (total) nunter per 100 ail
(4) single step or two step

Col i for* (total) in presence of
chlorine rurber per 100 ml

Fecal streptococci, nuaber per 100

MPH, 5

MPH, 5

Nf>N, 5

MPH, 5

tube,

tube.

tube.

tube.

METHOD

3 dilution; or

3 dilution

dilution; or Mf

dilution; or MF
(4) with enrichment

MPH, 5
(4) or

tuba,
plate

3 dilution; NT
count

I
I
I

EPA |'

p.

P-

P.
P-

P-
P-

P-

P.
P-

132

124

114
108

114
111

139

136
143

teference

Standard
Methods
16th Ed.

906C

909

908A
909A

908A
909

910*

910C
910C

(Method Nurber

1 1

| uses |

B-0050-77F

i-0025-77

8-0055-77
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TABLE 9B
INORGANIC TEST PROCEDURES

1.

2.

3.

4.

5.

6.

7.

8.

«.

10.

11.

12.

13.

PARAMETER, UNITS, AND METHOD

Acidity as CaC03 ng/l: Etectrometric end point

Alkalinity as CaC03, stg/L: Electormetrlc or
Cotorimetric Tltration to pN 4.5, manual
Automated

Aluminum-Total mg/L: Digestion followed by
Inductively coupled plasma

Armenia (as N) mg/l: Manual distillation at
pH 9.S) followed by
Nesselerizatfon
Tltratlon
Electrode

Antimony- Total, mg/l: Digestion followed by
AA Furnace
Inductively coupled plasma

Arsenic-Total, ng/l: Digestion followed by
Hydride
AA Furnace
Colorimetrlc (SOOC)

Bariin-Total, ng/l: Digestion followed by
AA Direct Aspiration
Inductively coupled plasma

Mryl Hum-Total, mg/l Digestion followed by
Inductively coupled plasma

Biochemical oxygen demand (BOO), mg/L:
Vinkler <Azlde modification)
Electrode Method

Boron- Total, mgA
Inductively erupted plasma

Bromide, mg/L: Tltrlmetric

Cadmium- Total, mgA: Digestion followed by
AA Direct Aspiration
AA furnace-
Inductively coupled plasma

Calcium- Total, mg/li Digestion followed by
Atomic Absorption
Inductively coupled plasma
EOTA Tltratlon

EPA
1979

305.1

310.
310.2

350.2
350.2
350.2
350.3

204.2

206.5
206.3
206.2
206.4

208.1/208.2

405.1

320.1

213.1
213.2

215.1

21S.2

STANDARD
METHODS FEDERAL

16th ED. REGISTER

402(4. d)

403

200.7

417A
417B
417D

304
200.7

303E
304
3071

200.7

200.7

507

200.7

303A/303B
304

200.7

303A
200.7

311C

r^6

6010

7041
6010

7060

7030
6010

6010

6010

7130
7131
6010

7140
6010

14. Carbonaceous llochemtcal Oxygen Demand (CSOO),
•0/1, Uinkler (Azide modification) or Electrode

» Method with nitrification Inhibitor
507(5.e.6)
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TABLE 98
INORGANIC TEST PROCEDURES CONTINUED

15.

16.

17.

PARAMETER, UNITS, AND METHOD

Chealcal Oxygen Denand (COO), ng/L
Tltrfoetric Colorlwtric
Manual
Automated
Spectrophotometrlc

Chloride, ngA
Tltria*trlc (silver nitrate)
Mercuric Nitrate
Coloriaetrlc (ferricyanide) Manual
Automated

Chlorine-Total Residual, ng/L
Tltriavtric amperoa»tric
Starch Endpoint
lodoawtric
DPO-FAS
Electrode

EPA
1979

410.1
410.2/410.3
410.4

325.3

325.1/325.2

330.1
330.2
330.3
330.4

STANDARD
METHODS FEDERAL
16chED. REGISTER JUS46

508A

407A
4071

4070

400C
4081
408A
408D

18.

19.

20.

21.

22.

24.

25.

26.

Chroeilvja VI dissolved, BQ/L: 0.45 Micron
filtration Coleriawtric (Dtphenylcarbazlde)

ChrcaluBrTotal, Mg/L: Digestion (optional
extraction) followed by
AA Direct Aspiration
AA Furnace
Inductively coupled plasaa
Cobalt-Total, ngA: Digestion followed by
AA Furnace
Inductively coupled pli

Color, PlatinuB Cobalt units or dominant
wavelength hue, luainance purity
ColorfaBtrlc, ADMI

Copper-Total, BB/II Digestion followed by
AA Direct Aspiration
AA Furnace
Inductively coupled pli

Cyanide-Total, a«/l
Manual Distillation wit* MgCl2
Followed by Tltrisattrle
Manual
Automated SpectrophotesMtric

Cyanide Amnable to Chlorlnation, «o/lt Manual
distillation with NgCI2: Followed by titr1a»trlc,

il or automated spectropnotoMtrle

Fluoride-Total,

Cold-Total, «g/L: Digestion followed by:
AA Direct Aspiration
AA Furnace

218.4

218.3
218.1
218.2

219.2

110.1

220.1
220.2

335.2
335.2
335.2
325.3

335.1

340.2

231.1
231.2

303A/303I
304

304

2040

303A/303I
304

412D
4121
412C
412D

412F

4131

303A
304

200.7

200.7

7190
7191
6010

6010

200.7

7210
6010

9010

9010
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TABLE 99
INORGANIC TEST PROCEDURES CONTINUED

27.

28.

JO.

31.

32.

PARAMETER, UNITS, AND METHOD

HirOhe*s-Total as CaCo3, ng/L
Automated Coloriaetric
EDTA Tltratlon
Inductively Coupled Plasna
Atoaic Absorption
Sum of CM end Ma •• their respective carbonates

Hydrogen ion (pN) units
Electroawtrfc

Iron-Total, Mg/t.: Digestion followed by
AA Direct Aspiration
Inductively Coaled Plasma

KJeldahl Nitrogen- Total (as N), mg/L:
Digestion and Distillation
Followed by Titratlon
Nesi lerization
Electrode
Autoewted Phenate
Seai-eutOMted Hock Digester
Potent ioawtrlc

Lead-Total, «g/L: Digestion followed by
AA Direct Aspiration
AA Furnace
Inductively Coupled Plasma

EPA
1979

130.1
130.2

215.1
2(2.1

150.1

236.1

351.3
351.3
351.3
351.3
351.1
351.2
351.4

239.1
239.2

STANDARD
METHODS FEDERAL
16th ED. REGISTER

3UI

J03A

423

303A/303*
3031

200.7

420A/420I
4170
4171
417E

303A/303I
304

200.7

SU646

6010

7420
7421
6010

33.

34.

35.

36.

37.

38.

39.

40.

Magnesfua-Total, agAi Digestion follow*! by
Atoiic Absorption
Inductively Coupled Ptasaa

Manganese-Total, «0A: Digestion followed by
AA Direct Aspiration
Inductively Coupled Plasav

Mercury TotaH *8A
Cold Vapor Manual

Molybdenum- Total, wg/lt Digestion followed by
Inductively Coupled Plasa*

Nickel-Total. s«/Lt Digestion followed by
AA Direct Aspiration
Inductively Coupled PlasM

Nitrate (as N),
Nltrate-Mltrlte N Minus Nitrite N

Nitrate-Nitrite (as N),
Cadilua teductlon Manual
Autowted Kydrazlne

Nitrite (as N), WQ/\.
SpectrophotoMctric Manual
Autowted (Olazotlzatlon)

242.1

243.1

24S.1

249.1

Parameter
39 * 40

353.3
353.1

354.1

303A

303A/303I

303F

303A/303C

See 39/40

418C

419

200.7

200.7

200.7

200.7

6010

6010

7471

6010

7520
6010
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TABLE 9»
TEST PROCEDURES COHTIHUED

PARAMETER, UNITS, AND METHOD

41.

42.

43.

44.

46.

44.

50.

51.

52.

S3.

54.

55.

56.

57.

60.

Oil and Grease-Total recoverable, mgA
Gravimetric Extraction

Organic Carbon-Total (TOC) mgA
Combustion or Oxidation

Organic Nitrogen (as N), mgA Parameter
Total Cjeldahl H minus Aawonla M

Orthopho«fhate (as P), mg/L
Ascorbic Acid Method Automated
Manual Single Reagent

Oxygen, Dissolved, mg/L
Wlnkler (Azide Modification)
Electrode

Phenols, mg/L
Manual Distillation
Followed by Manual or
Automated Colorimetric (4AAP)

Phosphorus-Total, mgA
Persulfatc Digestion
Followed by Manual or
Automated Ascorbic Acid
Reduction or Seal -automated Hock Digester

Platinum-Total, ng/L: Digestion followed by
AA Direct Aspiration
AA Furnmce

Potassium-Total, mg/L: Digestion followed by
Atomic Absorption
Inductively Coupled Plasm*
Flame Photometric

Residue-Total/.mgAs Gravimetric 103-105 degrees C

Residue-filterable, mgA: Gravimetric 180 degrees C

Resldue-tonfUterable, (TSS), «gA: Gravimetric
103-105 degrees C poet Meshing of residue

Resldue-Settleable, mgA: Volumetric (lanoff Cone)
or Gravimetric

Residue-Volatile, mgAi Gravimetric 550 degrees C

Selenium-Total, mgA: Digestion followed by
AA Furnmce
Inductively Coupled Plasma
Hydride

EPA

413.1

415.1

31 t 4

365.1
365.2

360.2
360.1

420.1
420.1
420.2

365.2
365.2/365.3
365.1
36S.4

255.1
255.2

2S«.1

3221

160.3

160.1

160.2

160.5

160.4

270.2

270.3

STANDARD
METHODS FEDERAL
16th ED. REGISTER

503A

SOS

420A

424G
424E

4211
421F

424C (111)
424F
424G

303A
304

303A
200.7

209A

2091

209C

209E

2090

304
200.7

303C

SU846

7610
6010

7740
6010

61. Silica-Dissolved, mgA: 0.45 micron filtration
Followed by Manual or
Automated Color (metric (Molybdosillicate)
Inductively Coupled Plasma

370.1 42SC

200.7 6010
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TABLE 91
INORGANIC TEST PROCEDURES CONTINUED

62.

63.

64.

65.

66.

67.

64.

69.

70.

71.

72.

73.

74.

75.

76.

77.

PARAMETER. UNITS, AND METHOD

Silver-Total, ng/L: Digestion followed by
AA Direct Aspiration 272.1
AA Furnace
Inductively Coaled PlasM

Sodium-Total, MO/L: Digestion followed by
Atoaic Absorption
Inductively Coupled PlasM
Flaw Photonetrlc

Specific Conductance, «ho*/ca: Uheatstone Srldge

Sulfate (as SO4), mg/l
Automated Bariut Chloanilate
Craviaatric
TurbidiaKtrlc

Sulflde (as S), B8/L
Tftrlaatric (Iodine)
Coloriawtric (Methyiena Slue)

Sulfite (as 504), «fl/Lj Tltriawtrlc (Iodine lodata)

Surfactants, ag/l: Color iawtrlc (Methylene Hue)

Temperature, degrees C: Thermometric

ThalliuvTotal, MB/L: Digestion followed by
AA Furnace
Inductively Coupled PlasM

Tin-Total, ng/L: Digestion followed by
AA furnace

Titantua-Total, «gA: Digestion followed by
AA furrwtM

•*

Turbidity, NTU: HepheloMtric

Vanadlu»-Total, tg/ls Digestion followed by
AA Direct Aspiration
AA Fumac*
Inductively Coupled Mesa*

Zinc-Total, a«/L: Digestion followed by
AA Direct Aspiration
AA Furnace
Inductively Coupled Plata*

Strontium, «gA
Inductively Coupled Plaiaw

Total Organic Halogen, aig/l

EPA
1979

272.2

273.1

120.1

120.1

375.1
375.3
375.4

376.1
376.2

377.1

425.1

170.1

279.2

282.2

283.2

180.1

286.1
286.2

289.1
289.2

STANDARD
METHODS FEDERAL
16th ED. REGISTER

303A/303*
304

200.7

303A
200.7

205

205

426A/426I
426C

427D
427C

428A

5121

212

304
200.7

304

304

214A

303C
304

200.7

303A/303*
304

200.7

200.7

506

SU&46

7760
7761
6010

6010

9030

7541
6010

7910

6010

7950

6010

6010

9020
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TABLE 9C.
PWC£W«ES FOR *O*-«STtCIDE OBGAJIIC CCtFOUCS

1.
2.
3.
4.
5.
6.
8.
9.

10.
11.
12.
13.
U.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
U.

PARAMETER

Acenaphthene
Acenaph thy lent
Acrottin
Acrylonitrile
Anthracene
Benzene
Benzo( • ) anthracene
Benzo(a)pyren*
Benzo{ b) f I uoranthene
Benzo(gM)perylene
Benzo(k)fluoranthene
Benzyl Chloride
Benzyl Butyl Phthalate
B i * (2- eh 1 oroethoxy)Mthane
8t«<2-chloroethyl>ether
Bl»(2-ethythexyl)phthal«tt
BrooodfcMoroMthatt
Broanfora
Bromonethane
4-8ro«ophenylphenyl either
Carbon tetreehlorlde
4-CMoro-3-nethylphenol
CMorobenxent
Chloroethane
2-CMoro«thylvinyl ether
Chlorofona
CM orate thane
2-Chloronapthalene
2-CMorophenol
4-CMorophenylphenyl ether
Chry*em
Bibenzo<a,h)anthracene
0 1 br onoch I oroaethan*
1,2-Otchlorobenzant 601,
1,3-OlcMorobenzene 601,
1,4-0«chlorobefuen» 601,
3,3-Ofchlorobenildlna
0 tctfTorodi f luoronethane
1,1-DtcMoroe thane
1,2-Olchloreethan*
1,1-Ofchloroetham
tran«-1,2-OJcMoroethane
2.4-01chloropnenol

| EPA

1 cc
610
610
603
603
610
602
610
610
610
610
610

606
611
611
606
601
601
601
611
601
604
601, 602
601
601
601
601
612
604
611
610
610
601

602, 612
602, 612
602, 612

601
601
601
601
601
604

METHOD NUMBER |

CC/MS HPLC |

62S
625
624
624
625
624
625
625
625
625
625

625
625
625
625
624
624
624
625
624
625
624
624
624
624
624
625
625
62S
625
625
624

624, 625
624, 625

625
625

624
624
624
624
625

610
610

610

610
610
610
610
610

610

610
610

605
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TABLE 9C
PROCEDURES FOR HON-PESTIC10C ORGANIC CCWOUMDS COHTIWJE9

45.
46.
47.
ia.
49.
SO.
51.
52.
53.
54.
55.
56.
57.
M.
59.
60.
41.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
88.
89.

90.
91.
92.
93.
94.
95.
96.
97.

1
PAXAMETEt j

1 , 2 - 0 i ch 1 oropr opane
cU-1,3-Olch(oropropene
Trgrw-1, 3-0 fchloropr open*
DUthyl phthalata
2,4-Dlawthylphanol
Dlnethyt phthalatt
01-n-butyl phthalata
0)-n-octyt phthalata
2,4-Dfnltroph«no(
2,4-olnttroto(uent
2,6-OfnJtrotoluent
Eplchtorophydrln
Ethytbenzent
Fluor an thent
Fluor <nt
M«x«cti torobtracnt
Hexach 1 or obut ad I ant
Hexach ( oroeyc lopentadi ent
Htxachlorotthant
1 deno( 1 , 2 , 3 • cd)pyr*nt
Isophoront
M«thy(«nt Chloridt
2-K*thy(-4<6-Otn(trophenot
Naphtha I ant
Hftrobenezcn*
2-Nitrophtnol
4-Nftrophanot
N-MltrocodiMthytMfnt
N-Nitrocodl'n-propylMfnt
«-Kltro«<xHph«nyla»lftt
2,2-oxybitd -ch(oroprop«na}
PCI- 1016
PCS-1221
PCI-1232
PCS-1242
PCS-1244
PCS-1254
PCS-1£M
Ptntacti I orcpfxnol
PtMnanthrant
Phtnol
Pyrant
1,1,2,2-T*trachloro«thar«
Tttrachtorotthana

Toluant
1.2,4-Trldilorobanzam
1,1.1-TrfcMoroathant
1,1,2-Trldi(oro«tham
Trlch(oroath«n«
TrfchloroftuoroMtthant
2,4,6-TrfcMoroph«not
Vfnyt Chlortd*

EPA METHOD MJH8ER |
GC CC/MS NPLC |

601
601
601
606
604
606
606
606
604
609
609

602
610
610
612
612
612
612
610
609
601
604
610
609
604
604
607
607
607
611
608
608
608
608
608
608
606
604
610
604
610
601
601

602
612
601
601
601
601
604
601

624
624
624
625
625
625
625
625
625
625
625

624
625
625
625
625
625
625
625
625
624
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
625
62S
625
625
624
624

624
625
624
624
624
624
625
624

610
610

610

610

610
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TABLE 90 - PMCEKJBES FOI PCSTICrDCS

METHOD EPA 15th Ed. ASTN

5. Atruine
6. Azinphos methyl
8. ••IHC

9. b-SHC

10. d-BMC

11. y-BHC (Undanc)

12. Captan
It. CirbophenotMon
15. CMordar*
17. 2,4-0
18. 4,4'-DOO

19. 4,4'-DOE

20. 4.4'-OOT

23. OUzlnen
24. OtcMtw
28. Olt ldrtn

35. Endrln

37. Ethfon
40. H«pt*chlor

41.
44.

H«ptach(or epoxfd*
Kal«th(on

46. Nethoxychlor
48. Nirtx
49. Nonuron
50. Honuron-TC*
52. Par* th Ion Mthyl
53. Mrathfoh tthyl
64. Strobant
66. 2.4,5-T
67. 2.4,5-TP (Sllvtx)
69. Toxaphcnt

70. Trifluralln

cc
GC/MS
CC
CC
CC
CC/MS
CC
CC/MS
CC
CC/MS
CC
CC/MS
CC
GC
CC
CC
CC
CC/MS
CC
CC/MS
CC
CC/MS
CC
GC
CC
CC/MS
CC
CC/MS
CC
CC
CC/MS
CC
CC
GC
GC
TIC
TLC
GC
CC
CC
GC
CC
GC
CC/MS
CC

608
625

608
625
608
625
608
625
608
625

608

608
625
608
625
608
625

608
625
608
625

608
62S
608

608
62S

509A

509A

S09A

S09A

509A
5091
509A

S09A

S09A

S09A

S09A

509A

S09A
509A
S09A
509A

509A
509A
509A
5091
5091
509A

509*

03086

03086

03086

03086

03086

03086

03086

03086

03086

03086

03086

03086

03086

03086
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10.0 DATA REDUCTION, VALIDATION AND REPORTING

10.1 SIGNIFICANT FIGURES

A significant figure is a digit that denotes the amount of the
quantity reported. Analytical values must contain only significant
figures. A value is made up of significant figures when it
contains all digits known to be true and one last digit in doubt.
For example, if a value is reported as 18.8 mg/L the 18 must be
firm while the 0.8 is somewhat uncertain, but presumably better
than one of the values 0.7 or 0.9. The number zero (0) may or may
not be a significant figure depending on the situation. Final
zeros after a decimal point are always meant to be significant
figures. Zeros before a decimal point with non-zero digits
preceding them are significant. With no preceding non-zero digits,
a zero before the decimal point is not significant. If there are
no non-zero digits preceding a decimal point, the zeros after the
decimal point, but preceding other non-zero digits are not
significant. These zeros only indicate the position of the decimal
point. Final zeros in a whole number may or may not be
significant.

Significant figures reflect the limits in accuracy of the
particular method of analysis. It must be decided whether the
number of significant digits obtained for resulting values is
sufficient for interpretation purposes. If not, there is little
that can be done within the limits of the given laboratory
operations to improve these values. If more significant figures
are needed, a further improvement in method or selection of another
method will be required.

Once the number of significant figures obtainable from a type of
analysis is established, data resulting from such analyses are
reduced according to set rules for rounding off.

10.2 ROUNDING OFF NUMBERS

Founding off of numbers is a necessary operation in all analytical
areas. It is automatically applied by the limits of measurements
of every instrument and all glassware. Rounding off should be
applied only as described in the following sections.

A. If the figures following those to be retained is less than
5, the figure is dropped and the retained figures are kept
unchanged.
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B. If the figure following those to be retained is greater
than 5, the figure is dropped and the last retained figure
is raised by 1.

C. If the figures following those to be retained is 5 and if
there are no figures other than zeros beyond the 5, the
figure 5 is dropped and the last place figure retained is
increased by 1 if it is an odd number, and it is kept
unchanged if it is an even number.

D. When an arithmetic operation with a series of numbers is
performed, the result should be rounded off to the same
number of decimal places as the figure with the smallest
number of places after the operation is completed with all
decimal places intact.

E. The preceding rules for rounding off are reasonable for most
calculations, however, when dealing with two nearly equal
numbers, there is a danger of loss of all significance when
applied to a series of computations that rely on relatively
small differences in two values. The procedure is to carry
several extra figures through the calculations and then
round off to significant figures.

10.3 DATA REDUCTION

The raw data values are reduced to final form depending on the type
of analyses and method used. The following procedures generalize
the methods used to convert the raw data to final form.

GRAVIMETRIC PROCEDURES: If a liquid sample, the result is
expressed in mg/L, if solid or soil the result is expressed as
mg/kg.

A mgs - B mgs
—————*•—————— X 1000 mg/kg or nl/L - R (mg/kg or mg/L)

C mgs or ml

A = Gross weight of sample with container weight
B = Tare weight of container
C = Size of sample being analyzed
R = Result

COLORXMETRIC PROCEDURES: Sample absorbance readings are plotted
on a standard calibration curve which compares concentration vs.
absorbance readings of known standard. The calibration curve is
developed by calculating a least squares, fit to evaluate the
correlation coefficient, slope, and y intercept of the curve. The
colorimetric procedures are calculated by one of two methods:
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A. Method used when standards are expressed as actual weight
(ug's) of parameter of interest.

a X Dilution
————————————————————— _ R (mg/L or mg/kg)

Sample size (mg or ml)

B. Method used when standards are expressed as weight per volume
of parameter of interest when standard and samples are the
same volume within the method.

a X Dilution =• R (mg/L or mg/kg)

a = The value obtained from the absorbance reading
calculated by least squares program of computer.

Dilution - Ratio of sample volume to total working volume of the
method .

R = Result expressed as mg/L if sample size was measured as
liquid or mg/kg if sample size was measured by weight.

TITRIMETRIC PROCEDURES:

ml titrant X normality of titrant X factor
—————————————————————————————————— m R (mg/L or mg/kg)

Sample Size

"Factor" is dependent upon the type of analysis. For cyanide, etc.
refer directly to referenced procedure.

Alkalinity 50,000
Total Kjeldahl Nitrogen 14,010
Nitrogen Ammonia 14,010
Chlorine 40,000
Chloride 40,000
Sulfite 40,000

- 1
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INSTRUMENT DIRECT RESULTS: Are results obtained from a direct
instrument reading. The instrument analyzes samples of a known
concentration and sets up a calibration curve. The sample
concentration is proportional to the direct instrument reading
multiplied by the dilution factor. In this procedure it is
necessary to calculate the results for ICP & AA Metals, Nova NH3,
TOC, TOX as follows:

A X B
———————— = R (mg/L or mg/kg)

C

A = Direct instrument reading result
B - Final volume of sample being analyzed
C = Initial weight or volume of samples
R = Result

STRIP CHART MEASUREMENT BY PEAVHEIGHT: A standard calibration
curve is set up for each analysis. The peak/heights of the samples
are compared to the standard curve and a value is calculated
utilizing a least squares fit. The sample results must then be
calculated for dilution.

a X Dilution « result (mg/L or mg/kg)

a = value obtained from the least squares fit calculation or
manual comparison of calibration curve graphed.

R = Result expressed as ng/kg if by sample weight or plot mg/L if
by sample volume.

Once all the results are calculated to final concentration, they
are reviewed by the analyst and then reported on sample parameter
sheets.

10.4 VALIDATING RAW DATA

The information present in the raw data is parameter dependent.
The following information is used as a general guideline by Gulf
Coast Laboratories.
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1. Parameter
2. Method
3. Method detection limit
4. Reagent blank
5. Method blank
6. Calibration standards*
7. Duplicate samples
8. Spike blank
9. Matrix spike
10. Correlation coefficient*
11. Slope*
12. Y Intercept*
13. Quality control data calculated
14. Analyst signature and date analyzed
15. General information - instrument used, wavelength, filter

setting, cell pathlength, etc.
16. No scratching out
17. No soluble marker
18. No pencil (only black ballpoint pen)
19. No white out
20. "Z" out all unused portions of page

*NOTE: titration procedures will not require raw data indicated
by'*. However, they must contain the standardization information
of the titrant, and/or a concentration verification of the titrant.

Raw data from automated equipment must be dated, initialed and
should indicate to what data it belongs. It will then become
permanent raw data and filed in a secure place where it can be
easily retrieved.

Strip charts must contain identified peaks, the parameter being
measured, the analyst's signature and should indicate to what data
it belongs. If calculations are not performed on the chart, it
must appear on hard copy and be filed in such a manner as to
indicate to which charts it belongs.

All raw data must be reviewed and verified by the analyst before
the reporting of the results. Once raw data is reviewed by the
analyst it must be signed.

10.5 VALIDATING ANALYTICAL PERFORMANCE

All raw data will be examined by the analyst to verify that the
documentation is correct.

Control charts are then used by the analyst to evaluate the daily
analytical performance and to determine that valid data is being
generated.

It is the analyst's responsibility to confirm that the goals for
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precision and accuracy on duplicates, spiked samples and reference
samples are met using the proper control charts.

The Quality Control/Quality Assurance personnel's responsibility
is to review the control charts to assure that deviations from
acceptance criteria is noted and audits are performed monthly to
assure raw data meets criteria.

10.6 VERIFICATION OF DATA

Analytical data is verified in a three step review process.
Initially the analyst reviews the analytical raw data prior to the
reporting of results. Precision and accuracy of results are
checked to verify they meet quality assurance/quality control
limits. If results are not within quality assurance/quality
control objectives corrective action is taken. A corrective action
report (C.A.R.) is filled out, stating the deviations, the
corrective action taken and the outcome of the corrective action.

Prior to shipping of an analytical report the data package is
reviewed by quality assurance/quality control personnel. Quality
assurance/quality control personnel verify the package is complete
and deviations in protocols are accounted for.

The Laboratory Director verifies the final report is printed
correctly and that there are not transcription or typographical
errors.

10.7 RAW DATA REPORTING

Final results of samples are reported on the parameter search
sheets. The parameter search sheet is transferred to Data
Management personnel and the results are transferred into the
computer for future reference. The Laboratory Director reviews the
final report and verifies it with the sample report sheet before
the final report is sent. .The sample report sheet are then
forwarded to the Billing Department. The sample report sheets are
then filed alphabetically in a secured area for future reference
and kept on file for a minimum period of five years, unless
otherwise specified.

10.8 DATA PACKAGING

The data for each project is assembled into separate data packages.
The data packages include the final report, chain of custodies,
field forms, raw data, a quality assurance narrative and the IEPA
CLP report packages for each area (organics and inorganics) .



Section: 11.0
levlilon: 0 0/\6
Date: J«n. 16. 1999

11.0 INTERNAL QUALITY CONTROL CHECKS

Our Quality Control Program is a systematic method to assure the
precision and accuracy of analyses meets our quality control
objectives listed in Section 5. Our quality control program
provides confidence in the accuracy of analytical results and
provides information to detect determinant sources of error.
Precision is monitored and controlled by replicate analyses.
Precision can be estimated by statistical techniques (listed in
Section 14) and can control indeterminate errors inherent in a
procedure.

11.1 QUALITY CONTROL INORGANICS

The minimum QC requirements of the inorganic program consist of
both an initial and ongoing demonstration the Laboratories
capability to generate acceptable precision and accuracy, using
approved methods in the analysis of samples from various matrices.
If any QC measurement fails to meet criteria the analytical
measurement may be repeated only once prior to taking the
appropriate corrective action. These include, but are not limited
to, the following:

A. Calibration Curve and Initial Calibration Verification
B. Calibration Blank
C. Continuing Calibration Verification
D. ICP Interference Check Sample analysis
E. Preparation Blank analysis
F. Sample Spike analysis
G. Sample Duplicate analysis
H. Laboratory Control Sample analysis
I. ICP Serial Dilution analysis

II.2 METALS QC

A. Calibration Curve: For atomic absorption systems, calibration
curves are composed of a minimum of a calibration blank and three
standards with one calibration standard at or below the CRDL
(except_for mercury). The calibration curve is prepared fresh each
time an analysis is to be performed. If the AA instrument
configuration prevents the required 4-point calibration, calibrate
according to instrument manufacturer's recommendations, and analyze
the remaining required standards. The Method of Standard Addition
(MSA) is used for the analysis of all EP extracts and all samples
that suffer from matrix interferences. For ICP systems, calibrate
the instrument according to instrument manufacturer's recommended
procedures.

Initial Calibration Verification: Initial calibration
verification for metals is performed at the beginning of the
analysis of samples by analyzing an independent standard. The
independent standard is prepared from a different stock standard
source than that used in the preparation of standards for the
calibration curve. The independent standard concentration must
fall within the calibration range.
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B. Calibration Blank: A calibration blank is analyzed each time
the instrument is calibrated, at the beginning of the run, and once
every 10 analytical samples during the run.

C. Continuing Calibration Verification: These checks determine
that the analytical system is meeting contract-required criteria.
A mid-range standard is analyzed every 10 analytical samples or
every 2 hours during an analysis run, whichever is more frequent.
The standard is also analyzed for each analyte after the last
analytical sample. The standard is prepared from a different stock
standard source than that used in the preparation of standards for
the calibration curve.

D. ICP Interference Check Sample: ICP interference check
sample analyses must be performed at the beginning and end of each
sample analysis run (or a minimum of twice per eight-hour shift)
to verify interelemental and background correction factors.

E. Preparation Blank: Preparation blank analyses must be
performed for each batch of samples, or for each set of 20 samples,
to ascertain whether sample concentrations reflect contamination.
The first 20 samples to preparation blank two, etc.

F. Sample spikes: Spiked sample analyses must be performed
for each matrix within a batch of samples or for each set of 10
samples of a similar matrix within a batch. This provided
information on analytical accuracy, and the effect of the1 sample
matrix on the digestion and measurement methodology. (See Table
"Spiking Levels For Spiked Sample Analysis")

G. Sample duplicates: Duplicate samples must be performed for
each matrix within a batch of samples or for each set of 10 samples
of a similar matrix within a batch. This provides information
concerning sample homogeneity, and analytical precision.

H. Laboratory control sample: The "laboratory control sample"
is a standard carried through sample preparation and analytical
methods, to document the performance of the entire sample process.
The laboratory control sample is required for each batch of samples
taken through the sample process or for each set of 10 samples.
For metals, the control sample is a blank spiked with the
appropriate concentration of metals to be determined so that at
the time of analysis the final concentration should fall on the
calibration curve. Percent recovery is then determined. A LCS is
not required for mercury analysis.

I. ICP Serial Dilution Analysis: Prior to reporting
concentration data for the analyte elements, the Contractor must
analyze and report the results of the ICP Serial Dilution (ISD)
analysis. The ISD analysis must be performed on each group of
samples of a similar matrix type (i.e., water, soil) or for each
batch of samples delivered to the laboratory, whichever is more
frequent.
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"SPIKING LEVELS FOR SPIKED SAMPLE ANALYSIS"

Element

For ICP/AA

(ug/1)

Water Sediment

For Furnace AA Other

(ug/1) (ug/1)

Water Sediment

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

2,000
500

2,000
2,000

50
50
*

200
500
250

1,000
500
*

500

500
*

2,000
50
*

2,000
500
500

*
500 100 100

2,000 40 40
2,000

50
5 0 5 5
*

200
500
250
*

500 20 20
*

500
1

500
*

2,000 10 10
50
*

2,000 50 50
500
500

1 Amount added prior to digestion/distillation—choose amount
appropriate to method of analysis. Elements without spike levels
and not designated with an asterisk, should be spiked at
appropriate levels.

2 The levels shown indicate concentrations in the digestate of the
spiked sample. For example 1 ml X 50 mg/1 Pb spiking solution »
50 ug Pb, then 50 ug Pb U ,100 L final digestate volume - 500 ug/L
concentration in the digestate of spiked sample.

* No spike required.

Water « sample matrices of the ground water, surface water, and
wastewater type.

Sediment = sample matrices of the solid, soil, and sludge type.
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11.3 OTHER INORGANIC PARAMETERS

For all other inorganic parameters the frequency of Q.C. stated
below is required.

Preparation Blank: Every 10 samples if distillation or digestion
is required by the analytical method.

Sample Duplicate: Every 10 samples.

Sample Spike: Every 10 samples.

Laboratory Control Sample: Every 10 samples. If the method calls
for sample preparation (i.e., Distillation, Digestion, etcetera),
the lab control sample shall be subject to the entire procedure.
The laboratory control sample is being used to validate the
calibration curve and determine the level of analytical accuracy.
This sample shall be the last sample analyzed each analytical run.

If for an analytical run a previously ran calibration curve is to
be verified, it shall be done with the use of a reagent blank and
two standards (i.e., one standard at mid-range and one at or near
the maximum allowable concentration) . Checks must be within +/-
10% of the original curve. The original curve must be comprised
of a reagent blank and five standards.

11.4 ORGANICS QC

In order to monitor method precision and accuracy, duplicate matrix
spikes will be analyzed every 20 samples, or once per batch of
samples of a similar matrix, for each method. Matrix spike
compounds for each type of analysis and limits for percent recovery
and relative percent difference, are given in Table 5.6.

2U3



xs. i , art. • • -- • -v-

0«te: J«n. 16, 1999

To monitor method quality control and sample integrity, reagent
water blanks and field blanks will be analyzed periodically and
surrogate spike compounds will be added to every sample. A reagent
water blank will be analyzed every day that semivolatiles or
pesticides/PCBs are extracted or with every 20 samples, whichever
is more often. A reagent water blank will be analyzed each day
before volatile analysis is performed.

LIMITS FOR CONTAMINANTS IN BLANKS ARE AS FOLLOWS:

Pesticides/PCBs and BNAs - any compound, except common phthalate
esters, on the attached target compounds list present in a blank
must be below the Contract Required Detection Limit (CRDL). Common'
phthalate esters must be below five times the CRDL. Any
tentatively identified compound present in the blank must be less
than 50*. of the amount of that compound in any of the associated
samples.

VOA - all contaminants except the common laboratory solvents,
methylene chloride, acetone and toluene, in the daily reagent water
blank must be below the CRDL before analysis of samples may
proceed. Target compounds, except common laboratory solvents, in
the field blank must be below the CRDL. Common laboratory solvents
in the field blank must be below five times CRDL. Tentatively
identified compounds in a field blank must be less than 50* of that
component in any of the associated samples.

If the limits for contaminants are exceeded in a blank and any of
the associated samples contain that compound at reportable levels,
corrective action must be taken and documented. The samples
associated with the suspect blank must be re-analyzed if sufficient
sample volume is available. If sufficient sample volume is not
available, the problem and corrective actions taken must be
discussed in the Quality Assurance summary narrative.

Surrogate spike compounds will be added to each sample analyzed for
acid and base/neutral extractables, pesticides and PCBs or volatile
organics. Surrogate spike compounds and recovery limits are given
in the following chart:

71*1
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TABLE 11.2

LOW/MEDIUM* LOW/MEDIUM*
FRACTION SURROGATE COMPOUND WATER SOIL/SEDIMENT

VOA
VOA
VOA
BN
BN
BN
BN
BN
BN
Pest

Toluene-d8
1 , 2 -Dichloroethane-d4
4 -Bromof luorobenzene
Nitrobenzene-d5
2-Fluorobiphenyl
p-Terphenyl-d!4
Phenol-d5
2 -Fluorophenol
2,4, 6-Tribromophenol
Dibutyl Chlorendate

88-110
86-115
76-114
35-114
43-116
33-141
10- 94
21-100
10-123
24-154*

81-117
74-121
70-121
23-120
30-115
18-137
24-113
25-121
19-122
20-150*

*At present Dibutyl Chlorendate limits are advisory only. They are
not used to determine if a sample should be reanalyzed. When
sufficient data is
available recovery limits will be set.
Surrogate recovery limits are referenced from EPA CLP SOW 2/88.B

At present, Dibutylchlorendate limits are advisory only. They are
not used to determine if a sample should be reanalyzed.

If the percent recovery of any one surrogate in a volatile (VOA)
or base-neutral/acid (BNA) contract required reagent water blank
sample is outside the above criteria, the contractor MUST
investigate the cause of the error, correct the problem, reanalyze
the blank sample AND reanalyze the samples associated with the
blank at no additional cost to the Agency. Report to the Agency
only results of samples associated with blanks which met the above
surrogate percent recovery criteria.

If the percent recovery of any one surrogate in a VOA sample is
outside the above criteria the contractor MUST reanalyze the
sample*. If the percent recovery of any two surrogate in a BNA
sample is outside the above criteria the contractor MUST reanalyze
the sample. If the percent recovery of any one surrogate in a BNA
sample is below ten percent the contractor MUST reanalyze the
sample. If the reanalyzed sample is also outside the limits, then
report the results of both analyses and document the problem in the
Case Narrative; the Agency will pay for both analyses. If the
reanalysis is within the limits, then report only the results of
the reanalysis; the Agency will pay only for the reanalysis. If
the sample with surrogate recoveries outside the limits is the
sample used for the matrix spike and matrix spike duplicate, and
the surrogate recoveries of the matrix spike and matrix spike
duplicate show the same pattern (i.e., outside the limits), then
the sample, matrix spike, and matrix spike duplicate do not require
reanalysis. Document in the narrative the similarity in surrogate
recoveries.
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12.0 INTERNAL PERFORMANCE AND SYSTEM AUDITS

All quality control results will be reviewed by both the analyst
and the Quality Control personnel of WESTON/GULF COAST Laboratories
before reports are submitted to the Chemical Supervisor.

Quarterly evaluations of all quality control data will be reviewed
to examine any long term trends in the quality control data. An
example would be continual low recoveries with a certain procedure
or parameter.

System audits are being made to assure all quality control
evaluations are performed and corrective action followed. At this
time the analyst's raw data lab books are reviewed. This continued
evaluation of quality control data will ensure continually high
quality data.

At a minimum, quarterly external reference samples are used to
provide performance evaluation of wet chemical analyses, metals and
extraction procedures.

The results of the reference sample are used to evaluate the
accuracy of the procedures and to determine if the quality control
objectives are being met.

12.1 RAW DATA AUDIT

All lab notebooks are recorded in a lab book reference book. The
date issued, date completed, analyst's name, and/or the description
of the lab book will be noted in the reference. After each working
day, all lab books will be placed on the active lab book shelf.
This will make it possible to retrieve raw data at any time without
an extensive search for such data.

In developing a working data validation system, all active
laboratory lab books and quality control files are subject to
periodic audits. The evaluation will be based on the following.

INFORMATION: The following information should be present where
applicable. The parameter testing, method used, instrument used,
date, analyst signature, wavelength, filter setting, cell path
leng-th, and all other pertinent data which will authenticate the
analytical results.

STANDARD EVALUATION: A blank and three to five levels of standards
shall be used. The unit of measure of the standards should be
shown. All samples must fall within the working range of the
standards. The percent goodness of fit or correlation coefficient,
and any other such data showing the linearity of the standard curve
should be recorded. Correlation coefficient of standard curves
must be between 0.995 and 1.00.
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QUALITY CONTROL EVALUATION: All quality assurance/quality control
data with the amount spiked, percent recovery and all calculation,
etc. must be reported in lab books. Duplicates, method blanks,
matrix spikes, spike blanks, known quality control should be
present at a specified frequency. The quality control data should
also be reported in the quality control data file on a DAILY basis.

NEATNESS AND EASE OF DATA INTERPRETATION: A good format should be
used and should be kept neat. No scratching out, no soluble
marker, no pencil, and no "white out" should appear. All unused
portions of the page should be "Z" out and the page signed by the
analyst after the data has been reviewed by the analyst.

FOLLOW UP ON EVALUATION: Improvement or regression in the quality
of lab data will be noted.

12.1 EXTERNAL PERFORMANCE AND SYSTEMS AUDIT

As part of Weston's effort to assure project compliance is
satisfied, on-site systems audits by D.E.R. or its designate are
permitted. Full cooperation, by Weston staff, with D.E.R. during
the on-site visit will be provided.

A response to all deficiencies determined during the on-site will
be addressed within a timely manner designated by D.E.R.
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13.0 PREVENTIVE MAINTENANCE

Maintenance of equipment is an important part of every laboratory
operation. The responsibility of routine care lies with the
analysts using the instruments. Every manufacturer furnishes an
instrument maintenance manual. These are kept on file for
reference. Each instrument has a logbook in which daily preventive
maintenance is recorded. Repairs which can be performed are
contracted to the manufacturer's servicemen or yearly maintenance
agreements. The analytical balances are checked annually under
service contracts.

Table 13.1 is a synopsis of the minimum equipment quality control
and Table 13.2 is a calendar of equipment maintenance schedule.
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TAJil 13.1
A STKPSIS Of EQUIP*XT GUA11T7 CONTROL FOR GO.

Balances

Top Loader or
Pan Balances

Conductivity Bridge

pM Calibration

BOO Incubator

Walk in lefrfgerator

Water Oe ionizer

Drying Ovens

Freezer

Centrifug*

Water laths

Pure Water Tests

Conductivity
Standard Plat* Court
Suitability T«*t
Tract Metals "

Monthly

Monthly

Daily

Use Class "S" weights

Use Class "S" weights

Check both the 1.0 cm and
O.f at call using a molar
0.0100 KCl solution

Dally or with each Check the mtter for linearity
use by using 2 different buffers

Shelf Thermometers Checked against an MBS or
check dally equivalent thermometer

Chart checked daily Chart observation daily
replaced monthly

Checked

Dally

Daily

Monthly

Dally

Twice a week
Twice •
Arrual ly
Annually
Annually

Monitor trace metals and other
toxic compounds soothly

Check oven thermometers
against an MBS or equivalent

Check freezer thermometer
against an HIS or equivalent
freezer thermometer

Check brushes and bearings
for wear every six months

Check bath thermometers against
an MBS or equivalent
Water replaced monthly

If lensltivity Is lesser than
0.1 BJ service representative
nust be called

Adjust balance by using Class
"S" weights or call service r
representative

Report any deviation in readings
to supervisor

If linearity Is out of control
the electrode sust be replaced

Temperature corrections are
attached to the shelf thermometers

If temperature is erratic call
service representative

Replace cartridge as indicated by
awwfactura or as Indicated by
analytical results

Teapersture corrections are
attached to the oven thermometer

AI ana system built in. temper-
ature corrections are attached to
freezer thermometer

Replace as needed

Temperature corrections are
attached to the bath thermometer

If any of the pure water tests ara
pH Hater
Wheatstona Brldoa
loth Edition Standard Method*
16th Edition Standard Methods
Atomic Absorption

outside the recommended Halt the
problem sust be Identified and
corrected. Until this is done
another source of Mater must be
used.
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CA1EICA1 Of EOUlPtCKT KAI»TEXAXCE
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INSTRUMENT PROCEDURE HtEOUEMCY

1. Balances

Top Loader
Triple Bean Balances
All balances
Alt Mlance*

Z. Conductivity Meter

3. Oeionized/Distllled
Water

4. Dry ing Ovens

5. Refrigerators/Freezers

6. Vacuum Punps/Alr Compressor

7. pH Meter

8. CM Cnromatogreph

Every time a standard!*Calibration

Calibration
Calibration
Field service
Reference weight check

Calibration with
Standard KCt solution
Conductivity cell cleaning

Conductivity
OeIonizer light
Monitoring organic test
Systeai cleaning
Replace cartridge I large mixed bed resins

Temperature monitoring
Temperature calibration

Temperature Monitoring
Warning aysteai checked
Temperature adjustment
Defrosting

Drained
Belts checked
lubricated

pN calibration
pN electrode maintenance
Specific Ion reference electrode
electrode Mlntenance

Check response with standard Mixture,
compare to previous day, A file chromatograpti

Check recorder electrometer zero and noise
level at operating attenuation

Check carrier gas flow through column with
bubble flow-Meter, rtnnsunt In Instruaent log

Check temperature of detector, inlet, coluan
oven and docuaant In Instrument log
Verify linearity
Septus replaceawnt
Change carrier gas drier assembly
Visually check for shifting of coluan
packing arterial resulting In forward
eove*ent beyond the bottom of the coluan
exit or settling In excesa of 1/2" fro»
the glaaa wool plug at the column Inlet

Glass wool replacement

Check glass flow system for
leaks using "SHCCP"

Evaluate perfonmnce of each column with
special standard mixture

prepared
or at least monthly
monthly
Monthly
Annually
Annually

weekly

As required

Weekly
Daily
Weekly
As required
As required

Daily
Monthly

Dally
Monthly
As required
As required

Weekly
Monthly
Seal-annually

Each tine pK meter Is used
As required
As required

Dally

Daily

Dally

Daily

Daily
Every 2 days
After every 2 gas cylinders
Weekly

As required

Monthly and with carrier gas
cylinder change

Monthly

170
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CJUEICA* Of EQU1P»CKT HAIMTEXAXa (continued)

tection: 13.0
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P*»e:

INSTRUMENT PROCEDURE FREQUENCY

9. Electron Capture Detector

10. Flame lonizatlon Detector

11. Hall 700A Detector

12. Hewlett Packard GC/MS

Check entire instrument for loose
connections and frayed wire insulation

Check all rotometers and flow controllers
for proper float action.

Col inn temperature verification

Detector wipe test (N-63)
Detector cleaning

Detector cleaning

Electrolyte chance
Reactor tube/teflon connecting tube change

Ion gauge tube degassing
Nigh vacuu* aeter calibration
Preamplifier fine xero
Pump oil-level check
Puap purging
Pump oil changing
Mechanical pimp turbo

not adequately reduce background
Preamplifier coarae zero
Analyzer cleaning

Monthly

Monthly

Monthly

Soal-arrually
As required

Aa required

Monthly or as required by noise
Seal•annually or as required

Weekly
After degassing
Monthly
Monthly
Monthly
Seal-annually

Seal'annually or wtien bakeout does

SenI-annually
tf background is too high after

bakeout. Dirty or contaninated

analyzer components nay also
produce poor peak shape and re
require excessive ion energy to
obtain reasonable sensitivity
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TABLE 13.2
CAl£ICA* Of EOUlPtCKT MAINTEKAXCX (Con 11 rued)

INSTRUMENT PROCEDURE flEOUEMCY

13. AA SpectrophotoMter

H. Furnace AA Spectrophotometer

IS. LTV-Vis Spectrophotometer

16. lCP-f>lasm Kalntenance

Resolution adjustment

Analyzer bakeout
Air filter cleaning
Data system air fitter
Floppy disk
Printer • Head carriage lubrication
Paper sprocket cleaning
Drive belt lubrication

Check or clean windows
Aspirate O.I. water 2 m\n.
Check t drain compressor Manifold
Remove accumulated dry residue

Check or clean windows
Check optical mask alignment
Check water flow
Check I drain compressor drain
Atomizer cell cleaned
Cell door cylinder cleaned
Nebulizer

Clean sample compartment
Clean sanple cell
Wavelength calibration
Clean air filter

Check condition of pump winding
Check liquid argon supply
Replace sediment filter on cooling line
Clean tape head on cassette compartment
Replace Inline sample filter. If necessary
Check condition of torch
Check carbon Ignition tip
Check sample spray chamber for debris
Clean and align nebulizer
Clean or replace air filters
Change printer ribbon

when peak shape and resolution
becomes unsatisfactory or after
cleaning the analyzer assembly

When background becomes excessive
Every 3 months
Semi-annually
Every 40 hours of use
Every 3 months
Seal-annually
Yearly

Dally
Dally
Dally
Weekly

Daily
Dally
Dally
Dally
Weekly
Semi-annually
Monthly

Dally
Dally
Semi-annually
Semi •annually

Dally
Weekly
Weekly
Weekly
Weekly
Weekly
Weekly
Monthly
Monthly
Monthly
As required
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14.0 QUALITY CONTROL DATA ASSESSMENT

14.1 For each parameter tested a quality control data file exists.
Each parameter file consists of a Gulf Coast Laboratories Quality
Assurance/Quality Control Data Report.

14.2 The in-house quality control results, matrix spike percent
recovery results, and the blank spike results are computer
analyzed. Each test's information is stored in the computer by
department and test name.

When entering quality control data on the computer, the cumulative
number of tests and the cumulative upper and lower control limits
(based on two standard deviations from the mean) are displayed on
the screen. Also, the mean, coefficient of variation, number of
tests, and upper and lower control limits (based on two standard
deviations from the mean) for the most current 31 values are
displayed and available for editing. Because the cumulative data
and most current 31 point data are displayed on the screen, trends
in the data can be noted. Also, the program will indicate current
trends to the operator so immediate action can be taken.

The program also warns the operator of possible errors in data
entry and does not allow out of control data to be entered without
being manually overridden.

The data for each parameter may be printed in Levey-Jennings plots,
internal reports or external reports. The internal report lists
trends, the mean, number of values, standard deviation and
coefficient of variation for the following: the cumulative data,
the most current 31 data values, the current period and the
previous period. The external report lists each parameter in the
computer, the method used, the number of results the data is based
on, the mean, and the standard deviation.

14.3 The following calculations are used for the quality
control assessment by the computer. These calculations were
verified manually.
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The mean of a series of replicate measurements of a Known quanti ty
calculation:

Sum of sample measurements
mean = -----------—---—--—________—

Number of sample measurements

The standard deviation S of a series of measurements to set control
limits.

Tht SUM of squared results • (SIN of results squared/ruifcer of results)
S • The square root of •---•• —................... —.... ———— ...............................

Number of results minus on*

Totsl analyte found • analyte originally present
Recovery Percent « --------••---••••••••---••-•--•-••--••• . . . . - .•••--•- x IOCS

Analyte added

Coefficient of variation c.v:

s
c.v. = ——

X

s - standard deviation
x - mean of result

Precision in the laboratory is analyzed by performing duplicates
at a 10% frequency and analyzing the duplicate data by one of the
following method: Acceptance protocol for precision as stated in
USEPA CLP SOW for Inorganics 787.

A. For samples with concentrations less than five times the CRDL
+/- the CRDL is the level of precision acceptable.

B. For samples greater than five times the CRDL, precision is
calculated by relative percent difference (RPD) between the
duplicate samples.
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15.0 CORRECTIVE ACTION

All problems associated with an analytical data package will be
documented on a Corrective Action Report (CAR). The analyst
describes the problem in detail on the CAR and reports the
corrective action which was followed. The Unit Leader will review
the action, assuring it is sufficient to meet contract
requirements.

15.1 DATA VALIDATION & CORRECTIVE ACTIONS

ANALYST

REAGENT (Method Blank) : The quality control blank cannot show the
presence of the parameter of interest. Analysis of the batch must
not continue until the source of the problem has been corrected.
Any samples associated with a blank which does not meet the
criteria specified in Section 11 must be reanalyzed after the
problem has been corrected.

INTERNAL QUALITY CONTROL (Lab Control): Must fall within the
quality control limits. If the lab control is outside limits
(refer to Section 5) the following corrective actions must be
taken:

- Check the data and recovery calculations
- Check the EPA reference standard for standard verification
- If above is acceptable repeat analyses
- All samples associated with a laboratory control sample which
does not meet criteria in Section 5 must be reanalyzed

SPIKE BLANK: Must fall within the quality control limits, if the
spike blank is outside the limits +/- standard deviations from the
mean of results, the following corrective actions must be taken:

- Check the data and recovery calculations
- Check the EPA reference standard for standard verification
- If above is okay repeat analyses

QUALITY CONTROL MATRIX SPIKE: Must fall within the quality control
limits (refer to Section 5) established for each methodology. The
corrective actions should be as follows:

- Check the data and recovery calculations

- Check if the blank spike and reference are within range

- If the matrix spike is out, check other analytes present for
possible sample matrix interference. If sample matrix is
identified as the problem this must be footnoted. If the
matrix spikes are consistently outside for a particular
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parameter another methodology may have to be suggested for
sample analyses.

- If matrix spike is out, check for presence of that parameter
at a high value which may be greater than the amount of
spike, causing invalid spike recovery.

REPLICATES: Replicates must be within the range specified by the
quality control limits. If reproducibility can not be achieved,
and sample matrix interferences are not apparent, batch re-analyses
should occur. Calculations, dilutions, etc. should be checked
prior to re-analyses.

GENERAL QUALITY CONTROL: Borderline cases or problems with quality
control should be brought to the attention of a supervisor for
appropriate corrective action.

- All samples should be diluted within working range of standards.

SUPERVISOR

- Should follow all of the guidelines above checking for
completeness, as well as, quality control limits.

- Also available will be raw data to spot check calculations,
correct dilution factors and standard curve.

- Historical data may be used here as another check on calcul-
ations, dilutions or possible sample mishandling or analysis.

DATA CHALLENGES: All data challenges directed to the lab should
be handled in the following fashion:

- Check historical data.
»

- Check raw data for dilution or transcription errors.

- Check quality control for the batch it was in for anomalies.

- Sample re-analyses are necessary if none of the above
procedures resolve the problem. If the re-analysis is also
outside of acceptance limits and the quality control data is in

control the "Customer11 will bear the cost of the re-analysis.

If the quality control data is out of control the appropriate

corrective action will be taken to correct the problem, and the

lab will bear the cost of reanalysis.
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15.2 QUALITY CONTROL DATA RESPONSIBILITY

- Method blank acceptance (analyst).

- Spiked blank acceptance (analyst) by control limits to be
maintained and updated by Quality Assurance Director personnel.

- Precision of method evaluated by R charts maintained and updated,

possibility of several concentration levels (QC/QA personnel).

- Accuracy evaluated by:

A. EPA reference within EPA acceptance criteria (metals
daily, conventionals quarterly).

B. Percent recovery control charts maintained and updated
(QC charts, QA/QC personnel).

- Final review of data submitted for checks:

A. Completions
B. Accuracy of reporting
C. Calculations
D. Historical review of data

15.3 Calibration curve does not have a 0.995-1.00 correlation
coefficient:

- Plot curve to verify values were plotted correctly.

- Replot curve if necessary to check data entry error.

- If curve range still does not fit acceptance limits, batch
re-analysis must occur.

When initial instrument calibration verification is out of control
limits:

- Check instrument maintenance log and note if any changes have
been made which would affect calibration verification.

- Check reagent reference log to verify that reagents have been
properly prepared and/or meet specifications.

- Rerun new standards if above have not changed.

- If continued out of control, tune instrument according to
manufacturer's specified procedure.

a"? i
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- Call for service if problem can not be resolved.

When initial instrument standard verification is out of control
limits:

- Check reagent reference log to verify that reagents have been
properly prepared and/or meet specification.

- Rerun new standard if above have not changed.

- If continued out of control prepare new reagents.

When initial GC/MS tuning standard is out of control liaits:

- Check instrument maintenance log and note if any changes have
been made which would affect calibration verification.

- Check reagent reference log to verify that reagents have been
properly prepared and/or meet specifications.

- Rerun new standards if above have not changed.

- If continued out of control, tune instrument according to
manufacturer's specified procedure.

- Call for service if problem can not be resolved.

When Method of Standard Additions slope is not acceptable:

- If for EP toxicity continue and note.

- If for sample not for EP toxicity rerun and note.

When continued verification standard is outside control limits
(refer to Section 8):

- Rerun standard to verify outside control

- If continued out of control recalibrate and rerun previous set

- Continue



lectton: 16.0
levlilon: 0 Of
Date : Jan. 16,

16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

The report will consist oT'neToUowIn^1"1' Assuran« "port

* Performance evaluation summary (PES) -

« Management Systems Review (HSR) - Assessment of operation
8 sstens «hi< a quauty

r p r b i °r
of previous corrective actions
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SITE DESCRIPTION

The Dead Creek site consists of two creek sectors, CS-A and
CS-B (see attached Figure A-l). The CS-A portion of Dead Creek
will be sampled in this sampling event.

Dead Creek Sector A has two smaller sections which are
identified as CS-A1 and CS-A2. CS-A1 is the largest section, and
lies on the north section of the Cerro property. This sector is
approximately 1,000 feet long and 75 feet wide. CS-A2 is the
smaller portion, and is 400 feet long and 75 feet wide. A lift
station is located at the northernmost end of the Creek section,
and is used to control the amount of flow emanating from the Creek.

The Cerro Copper Products Company facility, located on the
west side of the Creek, has owned this property since 1970.
Records indicate that waste discharge into the Creek began in the
late 1930's. Environmental impacts, such as discoloration of the
Creek prior to 1970 and 1971, is indicated in an aerial photograph.
A fence was constructed around CS-A in 1971.

CS-A lies on the east of the Mississippi River flood plain in
the town of Sauget, Illinois. It is bounded oh the south by Queeny
Avenue, on the north by railroad tracks, and by the Cerro facility
and Site I on the west and east, respectively.

Sectors CS-A1 and CS-A2 of Dead Creek both have steep banks,
approximately seven to ten feet high. During heavy rains or
seasonal wet periods, the Creek waters rise to as much as four to
five feet. Surface water flow is intermittent. The creek bed
lithography consists of approximately seven feet of sandy silt over
median-fine sands. The creek bank consists of interbedded silty
sand and sandy silts. The aquifer level surrounding Dead Creek is
as shallow as ten feet, and this area is subject to possible
flooding.

The Cerro Copper Products Company facility is located in a
heavily industrialized area. Monsanto Company, located northwest
of the Cerro Copper Products Company facility, is the largest
chemical industry in the area. Other smaller industries exist
northeast of the facility.



Site: Dead Creek Job Number: 88001

Site Description: See attached sheet.

Location: Sauget, Illinois Perimeter Established? Yes
(see map/sketch attached)

Performed by: The Avendt Group, Inc.

Proposed Starting Date of Site Activity: July 5, 1989

Anticipated Date of End of Site Activity: September 5, 1989

Plan Prepared by: Chuks Iregbu Approved by: —————————————

Date: June 29, 1989 Date: ——————————————————

Objective of Entry: The objective of entry into Dead Creek site
Sectors CS-Al and CS-A2 is to sample the subsoils around the Creek
area by boring methods. Surface soil samples, surface water
samples and groundwater samples will also be collected. Site-
specific QA/QC and decontamination techniques will be employed
throughout the sampling activities. A laboratory following CLP
procedure will be utilized to obtain analytical results. The
analytical information will then be evaluated to determine the
extent of contamination.

Objective of the Health and Safety Plan (HSP): The aim of this
Health and Safety Plan for the Cerro Copper Products Company site
at Sauget is to:

1) Provide measures that will minimize accidents and injuries
that could occur during this particular project;

2) Guide the Avendt Group personnel and any others associated
with the project during the work sessions;

3) Inform all working personnel at the site of possible dangers
as well as to provide guidance for normal site operations.
Emergency situations that may be experienced include:

a) variety of hazardous/toxic chemicals;
b) biological agents;
c) heat or other physical stresses;
d) equipment-related accidents;
e) fire or explosion creatable by on-site activities;

4) To meet standards as required by OSHA/NIOSH/EPA as contained
in 29CFR-1910.120.

Possible Hazards: Volatile organics, semivolatile organics,
pesticides/PCBs, inorganics and heavy metals.

Areas Affected: Surface water flowing through the Creek. Soils
and sediments proximate to the Creek. Possibly the groundwater.



Topography: Some soil discoloration was detected in aerial
photography.

Weather Conditions: Summer temperatures range from 75 degrees F
up to 100 degrees F at 100% humidity.

Additional Information: Will be announced when received by The
Avendt Group.

On-Site Organization and Coordination: The following functions
have been assigned, respectively:

Project Team Leader: ———.————
Scientific Advisor: ————!————
Site Safety Officer: ———————
Public Information Officer: _
Security Officer: __________
*Record Keeper: ___________
Financial Officer: _________
Field Team Leader: _________
Field Team Members: ________
Federal Agency Representatives:
state Agency Representatives:
Local Agency Representatives:
Co-Contractor(s): __________

* All personnel arriving or departing the site should log in
and out with the Record Keeper.

Out-of-bounds Area: Sector A to nine team workers.

Established Command Post/Staging Area: Shower Trailer.

Prevailing Wind Conditions Are: To be determined (TBD).

Upwind/Downwind: TBD.

Exclusion Zone: TBD.

Personal Protective Equipment (PPE):

When air monitoring levels are at background levels or below, PPE
will be minimized to hard hats, safety glasses, steel-toed work
boots, and work gloves. If air monitoring registers a reading
above background levels, then more equipment must be employed by
personnel, as listed below.

Level B: This level or protection is required when air monitoring
levels exceed 400 ppm above background, but are less than 1500 ppm
above background. The PPE list for this level is the following:



1. Self-contained Breathing Apparatus (SCBA) - this includes
bottled air; a fifteen-minute emergency-air supply pack; and
full face respirators.

2. Polycoat/Saranex Coveralls.

3. One pair of surgical gloves, covered by one pair of chemical-
resistant gloves, covered by one pair of PVC work gloves.

4. Steel-toed work boots covered by neoprene overboots.

5. Hard hats.

6. Hearing protection (when deemed necessary).

Level C: This level of protection is required when air monitoring
levels exceed 40 ppm above background, but are less than 401 ppm
above background. The PPE list for this level is the following:

1. Full-face respirators with organic vapor cartridges
(type GMC-H)

2. Polycoat/Saranex Coveralls.

3. One (1) pair of surgical gloves, covered by one pair of
chemical-resistant gloves, covered by one pair of PVC work
gloves.

4. steel-toed work boots covered by neoprene overboots.

5. Hard hats.

6. Hearing protection (when deemed necessary).

Level D: This is the lowest protection level, and is employed when
air monitoring levels are measured at 40 parts per million (ppm)
above background readings, or less. Level D will require the
following PPE:

1. Polycoat/Saranex Coveralls.

2. Two (2) pairs of surgical gloves covered by one (1) pair of
PVC work gloves.

3. Steel-toed boots covered by neoprene overboots.

4. Hard hats.

5. Safety glasses.

6. Hearing protection (when deemed necessary).



If air monitoring levels exceed 1500 ppm above background, then the
work site will be evacuated.

Equipment:

Site Entry
Procedure:

A hollow steam auger with a hand-held high-pressure
steam cleaner should be used. The continuous core
sampler will be decontaminated between each boring
with Alconox detergent.

Depending on daily based weather conditions,
decontamination station is subject to change.

Emergency Medical Care: It is necessary that all the crew members
be aware of the following in case of emergency.

First-aid Equipment is available on-site at the following
locations:

First-Aid Kit: Shower Trailer.
Emergency Eye Wash: Shower Trailer
Emergency Shower: Shower Trailer
Other: TEA

List of Emergency Phone Numbers

Agency/Faci1ity

Police (local, County
Sheriff, or State

Phone

(618) 277-3500
(618) 332-6500

(618) 346-3600

(618) 332-6600

(618) 332-6793

Police, Explosive Unit

Fire

Ambulance

Hospital Emergency Room (618) 874-7076

Airport (618) 337-6060

Poison Control Center (618) 233-1935
OR (618) 233-1938

Agency Contact (217) 524-4827
(EPA, state, Local, USCG)

Local Medical Laboratory (618) 235-1780

Federal Express (314) 367-8278)

Client Contact

Others IEPA Emergency
Unit

N/A

(217) 782-3637

Contact

County Police
Sauget Police

State Police

Sauget Fire Department

Braun's Ambulance

Gateway Comm. Hospital

Bi-State Park Airport
Cahokia

Memorial Hospital

Paul Takacs, IEPA,
Hazardous Waste Dept.

St. Clair Medical Lab.

6181 Aviation Drive
St. Louis Airport

N/A

N/A
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Emergency Routes:

Directions to Hospital (include map):

Monsanto Avenue east to Monsanto Road (19th Street in East St.
Louis) north on 19th Street to Bond Avenue, west on Bond Avenue to
15th Street, north on 15th Street to King Drive. East on King
Drive to Gateway Community Hospital. Routes to be driven by
designated site personnel prior to initiating on-site operations.

Directions to BI State Airport: State Route 50 south to Judith
Lane. East on Judith Lane to Cahokia Road, south on Cahokia Road
to Julian Avenue, east on Julian Avenue to Airport Road.

QA/QC Precaution: To maintain quality assurance and quality
control measures, all boring equipment (i.e., augers, drilling
rods, etc.) should be washed with Alkanox detergent solution and
steam-cleaned between borings. Avendt Group personnel will observe
the decontamination operation. All dirt and materials must be
removed from the auger flights. All rinse water generated during
the boring activities shall be allowed to drain back into the
Creek.

Disposal of On-site Generated Haste: All waste generated on site
must be stored in 55-gallon drums.

Proper labeling of drums is required. The maximum duration
for storing the on-site generated waste is 90 days. Beyond this
period, permit and interim status will be required. Details of
applicable waste storage, management and disposal of contaminated
materials is an RCRA requirement and is found in 40CFR262 entitled
"Standard Applicable to Generators of Hazardous Wastes."

IEPA will be contacted at (217) 782-3397 for the applicable
state requirements when such a condition arises.

Equipment Check List, Level C:

Chemical-resistant coveralls: ________
Protective coveralls: _______
Type Saranex hooded: _______
Rain suits: _________
Gloves (type viton-neoprene): ________
Outer work gloves: ________
Neoprene safety boots: ________
Hard hat without face shield: ________
Safety glasses: ________



Decon Equipment Check List:

Hash tubs:
Buckets:
Scrub brushes:
Pressurized sprayer:
Detergent (type tsp Alconex)
Plastic sheets:
Tarps:
Trash bags:
Trash cans:
Duct tape:
Paper towels:
Face mask:
Face mask sanitizer:
Folding chairs:
Step ladder:

First-Aid Equipment Check List:

First-aid kit:
Portable eye wash:
Fire extinguisher:
Thermometers (oval):
Walkie-talkie:

Van Equipment Checklist:

Tool kit:
Hydraulic jack:
Gas:
Oil:
Anti-freeze/coolant:
Battery:
Windshield wash:
Tire pressure:
Lug wrench:
Tow chain:
Van checkout:

Instrument Check List:
PID:
HNu W/10-2 EV lamp:
HNu calibration kit:



Miscellaneous Check List:

Surveyor's tape:
100 fiberglass tape:
300 nylon rope:
Nylon string:
Surveying flags:
Film:
Soil auger:
Banner tape:
Surveying meter stick:
Tables:
Weather radio:
Binoculars:

Emergency Information: Since there has been background information
regarding both volatile and semivolatile organics in the site, the
following emergency precautions should be adopted:

In Case of This Do This
(Acute Exposure Symptoms)____________(First Aid)

1) Severe irritation of skin - Wash irritated areas.

2) Severe irritation of respiratory Get medical aid.
system -

3) Accidental ingestion of unknown Immediately induce
liquid - vomiting.

4) Dust/vapor/liquid contact of Wash affected areas with
suspected contaminant on skin soap and water,
and irritation -

Site Resources:

Water Supply: 5-gallon collapsible containers will be used.

Telephone: New Queeny Avenue and Falling Spring Road. Also
Route 3 via Cerro Plant Road, and Monsanto Avenue.

Radio: TEA

Other: TBA

Emergency Contacts:
1)—————————————————————————, Regional Safety Coordinator,
(313) 233-6270 office, ( ) , Home.

2) ——————————————————————— , Corporate Safety Director,
( ) - office, ( ) , Home.
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MEDTOX Hotline: In case of emergencies that require hotline
action:

1) The following should be contacted: Drs. Raymond Harbison,
Glenn Milner or Robert James at (501) 370-8263 (24-hour
answering services).

2) What to state:

a) "This is an emergency;"
b) Your name, region and site;
c) Telephone number to reach you;
d) Location of emergency;
e) Name of person injured or exposed;
f) Nature of emergency; and
g) Action taken.

Special Site Precaution:

1) Before any boring is attempted, local utility and surrounding
industries (chemical or others) should be contacted to
identify (.if any) their subsurface transmission lines, cables
or pipes. (These have been confirmed.)

2) Care should be taken to minimize stressful conditions
resulting from extreme temperatures. Heat and cold stress
symptoms should/will be monitored and recorded in the site
security log book.

3) Attempts to open drums of unknown contents must be avoided.
This is important as to eliminate such explosion hazards.

4) Work will be conducted during daylight hours only.

5) Pre-employment and post-employment physicals are recommended
for all personnel to be involved with the on-site job. The
physicals must be completed a few days prior to start of work,
and upon termination of work. Exposure logs will be
maintained as to supplement facts on the subsequent medical
checkups.

Site/Waste Characterization:

Waste type(s): Liquid,/̂ oli'd, sludge, corrosive, ignitable,
volatile, toxic, reactive', and unknowns have
been character! zed •gficTassociated with the Site
I/Creek Sector A subsurface soil samples.



Some specific
waste types:

Pesticides/PCBs:
found:

1) Volatile organics to a total of 10 (ten)
with chlorobenzene as highest.

2) Total of 25 semivolatile organic
chemicals. Those in high concentrations
are:

a) 1,2,4-trichlorobenzene 8 8,300ppm
b) Hexachlorobenzene @ l,300ppm
c) 1,4-dichlorobenzene € l,800ppra
d) Naphthalene @ lOppm

Also found were fluoroethene, anthracene,
dichlorobenzene, n-nitrosodiphenylamine,
etc.

Three pesticides at the following levels were

1) 4,4'DDD @ a concentration of 30ppm
2) 4,4'DOT @ a concentration of 4.3ppm
3) Toxaphene @ a concentration of 490ppra
4) One PCS congener (i.e., arochlor)

Inorganics: Found at high concentrations were chromium, mercury,
cyanide, nickel, lead, vanadium and antimony.

Principal Disposal Method: Landfill (area filling), wastepiles,
surface impoundments, and open drumming).

o Type and location:

Two disposal pits were identified at Site I, Section
CS-A containing waste materials such as oily sand, clay,
wood and cinders. Occasional refuse such as cardboard,
rubber and cloth were characterized.

Past investigations detected contaminants in the following media:
soils, groundwater, surface water, sediments and air. Primary
source of contamination is the soil from waste disposal.



APPENDIX C
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1 906 ru; c^i iJnvc
Annapol is , MD 2 1 4 0 1
( 3 0 1 ) 2 6 1 - 1 1 7 7

SAMPLE/CORE LOG
Rorinrj/WHt A1OR ProjeciyNO. BttUUl Panp i „!

Site _ _ __ . Drilling Drilling
lotion Cerro, Sauget; CS-A Started 10.00 a m ^nmnleied S-^n

Total Hopth Hrillprf 39

£ »t

Hole Dtameier
Length and Diameter
of Coring Device 1 8 - 5

Drilling Pluid Used , Nnnp

Drilling
Contraeor Ma this

Prepared Ivan Cooper

Sampte/Con Depth
(feet betow l*nd «urtace) Corw

FUcovtry

(feet)
Type of Sample/

finch )̂ Coring D«viee Continuous Core/Split Spoon

Sampling Interval Variable

Drilling Method Hollow Rf»ii

Driller Jerr7 Heloer
Hammer Hammer
Weight 140# Droo 30

TlnWHydnuilc
Pressurt or
D*O*̂  P^r 6

1

D ffl

feet

inches

From To Swnple/Cor« Description

0

4 1/2

9 1/2

10

13

14 1/2

15

15

17

19 1/2

24 1/2

29 1/2

34

38

4 1/2

9 1/2

10

13

14 1/2

15

15 1/2

17

19 1/2

24 1/2

29 1/2

34

38

39

0

3'

4'

4'

21

?'

170 bl.

135 bl.

Rubble & fill

0 ppm drv brown silt
high

0 ppm at hole, drv brown silt, organir nAt

Grey wet silt

Black clay 3" black org. mtl. above clay

below silt , odor!

Grey clay-mottled silty clay to clayey si!

Clayey silt

Grey silt; HNO-22 ppm , strong odor

Silt grey with minor clay - odor

Dark grey silt, odor with some clay,

mottled , 10 ppm, spikes to 70 ppm

rnT brown fine sand - 14 ppm

For 29 1/2 - 30 1/2 grey silt, very wet

Lost blown out

Almost like refusal, grey silt - have

4 ppm, strong odor



, .• , . -. Drive
Annapol is, MD 2140!
(301) 2 6 1 - 1 1 7 7

SAMPLE/CORE LOG
Boring/Well __A]JLB_ Project/No, 88001

Site
Location

.Page. .of_2_
Cerro, Sauget; CS-A Drilling

Started 10:30
Drilling

. Completed 11:50

Total Depth Drilled
6"Hole Diameter ___

Length and Diameter
Of Coring Device ____3' Continuous core; 5* Long

. (feet)
Type of Sample/ _

. finches) Coring Device Continuous Core/Split Spoon

. Sampling Interval. Variable

Drilling Fluid Used
Drilling
Contractor .
Prepared
By ———— C. Bade

.Driller. Kent .Helper.

.feet

.Drilling Method Hollow st-«»m

Hammer Hammer
. Weight 140* Drop 30 inches

S«mpl«/Cor* Depth
(fe*t txfcm land *urt*ce) Cor*

Prom To

TtnWHydnuUc
Prenurt or
B4owip«r6

Sample/Con DMcription

n

1.5

6.0

8.0

1 S

6.0

8.0

8.1

Ri-rrun t Maolr, yollrwy •mlftf nllf Sliphfly

f1iHH1r««H_ PTT) — O ft PP1*

Gray- "rittled with black streaky «s11ty

clav/clav̂ v «ilt SoM organic MttCr

•olst. plastic PUD •• 1.8 DOM

(Blackxround @ 1.8 )

Gray, aore aoist, BO t tied, orange, black

yellow silty clay/clayey silt

PID - 5.8 ppa ? 6.5 ft. level

Soae organic matter; Rainbow sheen in

silty clay

Encountered a 1 in. sand seaa stained

orange, gray, yellow. Sand is wet. It
is beiLweeu me gi<iy alley clay/CJ.ayey si±i
and gray minor silt clay



.-, II\JL.
I 906 Forest D r i v e
A n n a p o l i s , MD 21401
( 3 0 1 ) 2 6 1 - 1 1 7 7

SAMPLBCORE LOG
Boring/Well ̂ AJLltt—— Project/No. 880Q1

Site
Location

.Page. .of 2
Cerro, Sauget; CS-A

Total Depth Drilled

Hole Diameter ___
Length and Diameter
of Coring Device __

6"

Drilling Fluid Used
Drilling
Contractor MatMs
Prepared
By ——————————

- Nnnp

Drilling Drilling
. Started 10^0 Completed 11:50

. (feet)
Type of Sample/ _

.(inches) Coring Device Continuous Core/Split Spoon

. Sampling Interval. Variable .feet

. Drilling Method_JfaU1 rni Hfont

.Driller. .Helper.
Hammer Hammer

. Weight 140* Drop 30 inches

Stmpte/Gorw Depth
(fe«t bekm land *urf*»)

Ffocn To

TlrrWHydmrilc
Pmsun or
Biowi per 6

Incftea Samplc/Cori Owchption

8.1

10.6

11.6

12.0

10.6

11.6

12.0

17

Graŷ moist. plastic, verv Minor silt clay

approx. 10-6 or 10-8 K. PID - 2.5 ppm

Gray, minor silt, course sand, FID = 2.8 ppi

Gray, silty sand, slight green tint to

larger not eztreaely vet, aoist

Course gray minor silt sand, relatively

clean, GW @ 12 ft. Some black specks.

PID - 1.8 8 12 ft.

- 2.1 § 14 ft.

= 17.6 e 16 ft.

= 3.2 6 17 ft.



1 9oc . ^ --.i D r i v e
A n n a p o l i s , MD 2 U O I
(301) 2 6 1 - 1 1 7 7

Boring/Well Alic Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page__JL .of_2

Cerro, Sauget; CS-A Drilling Drilling
. Started 8:00____ Completed 9:10

Total Depth Drilled. 17

Ho/e Diameter _________
Length and Diameter
of Coring Device ___3" continuous core: 5f long

. (feet)
Type of Sample/ „ „ ,

.finches) Coring Device Continuous Core/Split Spooa

Drilling Fluid Used
Drilling
Contractor
Prepared
By ————

Ma±h±s_

C. Bade

. Sampling Interval. Variable

. Drilling Method Hnlinw St-«»m

Driller Kent .Helper.

.feet

Hammer Hammer
. Weight 140* Drop 30 inches

Sample/Cor* Depth
(feet below land surface) Con

From To

TVrWHydmiUc
Prcssun or
Blows per 6

Inctiea Sample/Can Dcacnption

0

.5

2.0

2.5

5.0

.5

2.0

2.5

5.0

8.0

Brown, oranee. black Bottled moist creek

sed. P1D • .7 PPM Some organic matter.

Gray, mottled with black streaks; minor

silt clay, organic matter. PLD = 1.7 ppm

Slightly moist

Gray mottled with black streaks; silty clay,

moist to wet organic matter

Gray mottled with black streaks; silty clay

(less silt) Slightly moist very little

organic matter. PID - 1.0 ppm

Gray, yellow, orange, black clayey silt/

silty clay with black specks, moist but

slightly wet g 6.0 ft. level PID=7.3 ppm



AVENDT GROUP, INC.
1906 Forest Drive
Annapolis, MB 2140 !
(301) 261 -1177

SAMPLE/CORE LOG
Fwinfj/W*»n All? Projed/No.

l£Ltinn Cerro, Sauget;

Total Depth Drilled

fiM
Hoi* Diameter

Length and Diameter
of Coring Device

Drilling Fluid Used Jfpn*
Drilling
Contraenr f*ath<s

Prepared
Ry

aeuui paG» 7 «f

„_ . Drilling Drilling
Lb-A farted 9:00 rnmpleied

(feet)
Type of Sample/ _

fmch^ Coring Device Continuous Core/Split Spoon

Rampfing interval Variable

Oriinrvj Method Hollow Ri-e™

Driller Heloer
Hammer Hammer
W>inht 140* Hrnn 30

Sample/Con Deptft TVrWHydriufle
(tret bc4ow Und >urf»ee) Cor» Pressure or

2

feet

inches

FTOHI To Sample/Core Description

8 17 Gray ••fnnr «-M t-y nnnd (ftfnrv) Tn fSl

PID - 18.3 <» 10ft. level

But overage PID « 17.4 Some «-in<>r

clay pockets the size of a quarter, and

clay streaks.



1906 Forest Drive
A n n a p o l i s , MD 2140!
(301) 261-1 177

Boring/Well A I I D Project/No,

Location Cerro, Sauget; CS-A

SAMPLE/CORE LOG
88001 .Page. J_of i

DriJIing
.Staned. 7/18

Drilling
. Completed. 7/ia

Total Depth Drilled 23.5

Hole Diametef __________
Length and Diameter
Of Coring Device ____ 2" Split Spoon 18" Long

(feet)
Type of Sample/

(inches) Coring Device Continuous Core/Split Spoon

. Sampling Interval. Variable .feet

Drilling Fluid Used
Drilling
Contractor
Prepared
By ————

Matins

K.ll.A.

. Drilling Method Hnllnw Sr<.m

. Driller Ed Clark Helper Don Brewington
Hammer Hammer

_____ Weigh! 140* Drop 30 inches

Stmpta/Cort D«pth
(fret Mow Und surface)

From To

Con
Recovery

TlnWHytfrmuUc
Prenurt or
Bknrj per 6

Inches Sample/Core Description

0.0

13.5

18.5

20.0

13.5

18.5

20.0

23.5

and black ollv stained soil & n«»11*>t

material verv strone odor PID « 30 ppm

Tan sandy clay 9 surface of road

Gray silty clay with some sand P base of

road file; clean contact; PID - 7.0 ppm
(Cahokla)

Brown-gray silty sand; this beds (maybe

creek bottom) of silt/sand alternate;

PID - 4.0 ppm (Henry)

Green to tan-medium sand (clean) with some

some heavy minerals (Henry)



AVt IMU ! bKUUP, INC.
1 906 Forest Drive
Annapol is , MD 2 1 4 0 1
(301) 2 6 1 - 1 1 7 7

Boring/Well —AJL2A
Site
Location

. Project/No.

SAMPLE/CORE LOG
88001

Cerro, Sauget; CS-A Drilling
.Started.

.Page. .of.

7/iq
Drilling

. Completed.

Total Depth Drilled 20.5

Hole Diameter ___
Lengtn and Diameter
of Coring Device

6"

. (feet)
Type of Sample/ _ , ,

.finches) Coring Device Continuous Core/Split Spoon

2" split soon 18* lon . Sampling Interval. Variable

Drilling Fluid Used
Drilling
Contractor
Prepared
By ———

Nrmp

feet

R.L.A.

_________ Drilling Method Hollow St-otn Angfr

Driller Ed Clark Helper Don Brewington
Hammer Hammer

_____ Weight 140* Drop 30 inches

Sample/Cort Optn
(fe*t beiow land surface) Con

From To

TVn*/Hydrau<lc
Preaurt or

Inches SampU/Cort Description

0.0

4.5

10.5

11.0

4.5

10.5

11.0

20.5

Black siltv clav: plastic with «inrir sand;

too 1-foot roadfill, gravel and sandy silt

Gray clayey sand/ sandy clay with some clay

(CH) horizons. Lense of silty sand with

mineral segregation noted 9 10 * ;

FID - 2 - 4 ppm (Cahokia)

Gray clay; highly plastic; moist & soft;

PID - 10 ppm

Green f-m sand with trace silt; heavy

minerals observed PID -4.0 ppm (Henry)



, 1 1 \j
1906 Forest Drive
Annapolis, MD 21401
( 3 0 1 ) 2 6 1 - 1 1 7 7

SAMPLE/CORE LOG
Boring/Well __^12h_ Project/No. 88001

Sit9
Location Cerro. Sauget; CS-A

Drilling
Started 10:1Q

Total Depth Drilled 18
fi*1

Hole Diameter _________
Length and Diameter
of Coring Device 3" continuous core; 5* long

.Page_J___of_2_
Drilling

. Completed. 4:00

(feet)
Type of Sample/ _

.(inches) Coring Device Contxnuous Core/Split Spoon

Drilling Fluid Used
Drilling
Contractor Mat-Hi a
Prepared c> Bade

. Sampling Interval. Variable .feet

. Drilling Method.

Driller Kent .Helper.
Hammer Hammer

. Weight 140* Drop 30 inches

Simple/Cora Deptn
(feet be*ow Und jurt»ce) Con

From To

TViWHydrmoUc
Pressurt or
B>owa per 6

(1««t) Inches Sampte/Cort Ovacription

0

8

8.5

9.0

12

13

8

8.5

9.0

12

13

14

4-9 ft.

5

9-14 ftj

Brovn/ora.ng£/black mottled f luidized silt

PID - 0.7

Gray silty clay some sweet smell

Gray sandy silt with good clay present

Gray silty sand with black specks, very

moist. Small odor; some twigs

Gray silty clay (took sample to Maths for

Porosity test)

Gray, streaky; mottled minor silt sand

unit, some sweet smell to the sand unit

black and thite streaks



F GKUUK,
I9o6 Forest Drive
Annapol is, MD 2 1 4 0 1
(301 ) 2 6 1 - 1 1 7 7

Boring/Well Ai2b Project/No.
Site
Location

SAMPLE/CORE LOG
88001

Cerro, Sauget; CS-A Drilling
.Started.

Total Depth Drilled, 18

6"

.Page. .of.
Drilling

. Completed. 5:00

Hole Diameter ___
Length and Diameter
of Coring Device ____3" continuous core; 5* long

(feet)
Type ol Sample/ „

.finches) Coring Device Continuous Core/Split Spoon

Drilling Ruid Used
Drilling
Contractor
Prepared
By ———

Hnno

Mathls

C. Bade

. Sampling Interval. Variable

_____Drilling Method Hoi low

. Driller Kent Helper __

feet

iiq̂  AiipAT"

Hammer Hammer
Weight 140* Drop 30 inches

Sampte/Cort Depth
(feet Mow land aurtace)

From To

Cor*
*cow
<!•«<)

TlnWHydTBuUc
Pressun or
&Jow3 per 6

Inches Sample/Con Dwcnptmn

14

17

18

17

18

Gray streaky sand. Black streaks ; strong

odor. Wearing Level "C" protected mask.

Grayish brown sand with minor silt

FID - 12.7 some clay seams

Gray sediments with minor silt

with some clay seams ' 14 thick



1906 Forest D r i v e
A n n a p o l i s , MD 2 1 4 0 1
( 3 0 1 ) 2 6 1 - 1 1 7 7

Boring/Well AI2C Project/No.
Site
Location

SAMPLE/CORE LOG
88001

Cerro, Sauget; CS-A Drilling
.Started.

Total Depth Drilled.
6"

.Page. .of.
Drilling

. Completed.

Hole Diameter ___
Length and Diameter
of Coring Device ____3 continuous core; 5* long

(feet)
Type of Sample/ „ „

finches) Coring Device Continuous Core/Split Spoon

. Drilling Ruid Used
Drilling
Contractor
Prepared
By ———

Marhls

C. Bade

. Driller

. Sampling Interval. Variable

. Drilling Method Hollow

.Helper.

.feet

Hammer Hammer
. Weight 1401 Drop 30 inches

S«mple/Cort DeptM
(tecl below land aurt»c*) Cora

From To

TlnWHytJrauilc
Pressure or

P«6
Inches Sample/Con Description

0

6

8

8.5

10.0

12.0

i «; n

6

8

8.5

10.0

12.0

15.0

4

4

Brown to light brown yellowish fluidized

sediment. FID - 0.3 ppm . Some parts of

vegitation

Silty clay, brownish-yellow Bottled some

gray color

Gray silt with minor clay mottled brown

streaks

Brown mottled with gray streaks; silt

with minor clay.

Mottled gray & brown silt w/ minor clay

Brown, mottled with gray streaks; silt

with minor clay. Gray colored seds

and comrser than the brown. Brown is

stain rust color.



HV£I\JU I (jKUUK,
1906 Fores t D r i v e
A n n a p o l i s , KID 2 1 4 0 1
(301) 261-1177

Boring/Well *i?n Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page. .of.

Cerro, Sauget; CS-A Drilling
.Started. 7/lfl

Drilling
. Completed. 7/ia

Total Depth Drilled 25'

Hole Diameter ___
Length and Diameter
of Coring Device __

6"
. (feet)

Type oi Sample/ _ , ,
.Cinches) Coring Device Continuous Core/Split Spoon

3** continuous core; 5* long

Drilling Fluid Used
Drilling
Contractor
Prepared
By ———

Nrm«»

Mat-Ms

R.L.A.

. Sampling Interval. Variable .feet

. Drilling Method Hollow ng<

. Driller Ed Clark Helper Don Brevington
Hammer Hammer

_____ Weight lAOf Drop 30 inches

Sampk/Cort
(teet betow Und aurtace) Cor*

From To

TVrw/Hydmittc
Pressun or
BJow»p«r6

Inches Sample/Cor* 0«acnptMn

0.0

6.0

13.0

n.O

13.0

20.0

Tan sandy clay irfth some silt"* ToaHf411

with assorted debris, brick, and stones:

Drv: PID » 0.0 ppm

Rubble concrete debris with strong organic

odor (FID - 1.0 to 5 ppm); debris consist

of rags, bricks, glass, vood, slag and some

oil staining

Gray-green sandy silt with clay; moderately

plastic; slightly mottled sand; lense (3")

in bottom at spoon PID -0.0 ppm (Cahokia)

GH @ 18'



AVENDT GROUP. INC.
432 North Saginaw Street
3rd Floor
Rint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
FMnQ/WAll A1?T}

Site

Total Depth Drilled

Hnla Diamef<»r _ , _.,_,
Length and Diameter
0* faring Device

Drilling Fluid Used
Drilling
rnntradnr
Prepared
By

ProjeciyNo. 88001

Saueet : CS— A

25

6n

.(feet)

.Gnches)

DriUing
Started

Type of Sample/
Coring Device

3" continuous core: 5* long

None

Mathls

R.L.A.

Page 7 0«
Drilfing
Completed

Continuous Core/Solit Sooon

Sampfinq Interval Variable

Driffino WAiherf Hollow Sten

__ 2

~

f(V>t

Auger

Driller Ed Clark HeloerDon Brewingtot
Hammer , ,„. Hammer
Wpjghl 140* nrop 30_ Inches

S*rnpl«/Cor» Depth
(feet txrfow Und wrteoa) Con Preaure or

lUoovcry BlowaperC
From To (f •«<) Inches SamoU/Cora Description

20.0 25.0 Green f-« sand with trace silt

PID - 0.0 ppm (Henry)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
p^ring/WAl! AH*

Site
| (Ypitinn i CfirT0-

Total Depth Drilled

H«l« Diameter ., ,...,.,
Length and Diameter
of Coring Device

Drilling Fluid Us*d
Drilling
Contractor
Prepared '
By

.Project/No.

SflncK»f-j i

20.5

6"

Rftnm

rs-A

-(feet)

Drilling
Started..

Type of Sample/
_ finches) Coring Device

3n continuous core* 5'

None

Mathis

C. Bade &

lone

Page —— i — Of_
Drilling

7:15 Completed fiiJO

Continuous Core/Snlit Sporm

Sampfing Interval Varla^lp

Driffino Method Hollow Si-«

-J ___

'

fp*»f

Driller Jerry Helper.

M. Jefferson; Mathis
Hammer Hammer
Weight 140# Drop 30 Inrha^

S«mple/Cora Depth
(f«t betew land wrfacv)

from To

TViM/HydnuOe
Cora Pressure or

FUoowy Blows per I
(f«cq Inches Sample/Cora Description

0

1

5.0

18

1

5.0

18

20.5

load fill. rnishpH ntnne snnH nnr> pi-stvol

Brown to dark brown clayey silt to silty

clay, minor sand. FID - 0 pp»

Gray to greenish-gray silty clay, slightly

plastic, Mist. Approz. IS - 30Z silt,

black streaks (Cahokia F».)

Gray-brown to greenish fine sand, minor

silt, relatively clean, can see quartz

grains without hand lens. (Henry Fm.)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

301

_A13B__ prpject/No.
SAMPLE/CORE LOG
88001 .Page

Site
Cerro. Saueet: CS-A

Drilling
.Started. 4:50

Total Depth Drilled ——16_

Hole Diameter ___
Length and Diameter

Type of Sample/
.(inches) Coring Device Continuous Core/Solit Sooon

3* continuous core; 5* long

Drilling Fluid Used
Drilling

None

.Sampfing Interval Variable f^

..Drilling Method Hollow Stea Auger

Mathis .Driller.
Prepared C. Bade Hammer ,,„. Hammer

Weight 1*0* Drop 30 ^^^

Swnpl«/Cori Depth
(fc«t bctow Und »urt»oe)

From To

TbM/HydrauBc
Cora Praureor

fUoovcry Btowiperl
(t««q Satnplc/Cort D«cription

0

6

9.5

12

6

9.5

12

16

5

5

3" split
SDOon

Brown to black wet, fluid Ized silt, some

organic matter, some organic streaks,

strong odor

Gray to slightly brownish gray clay, aoist,

soae black streaks

Gray aoist sand, with black specks. Can

identify quartz grains with naked eye.

Gray wet sand with black specks. Can

identify quartz grains with naked eye.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Hint, Michigan 48502
(313)233-6270

Boring/Well A13C Project/No.
Site

30B

SAMPLE/CORE LOG
.Page

Location Cerro. Saueet: CS-A

Total Depth DrilJed 8-5____ (fe

Drilling
Started 11;00

HdeDt
Type of Sample/
Coring Device Continuous Core/Split Spoon

Length and Diameter _„ t. F, ,
«*rnrinnO<»vi«» 3 continuous core; 5' longof Coring Device

Drilling Fluid Used Nope

Drilling
Contractor ____
Prepared'
By ————————

. SampGng Interval Variable (e^

.DrillingMethodHollow Stem Auger

Mathis

C. Bade Hammer Hammer
. Weight 1^0^ Drop 30 ^^^

Svnpta/Cora Depth
(fed t*tow Und wrtoon)

From To

TUtM/HydrauBc
Cora Pressure or

Recovery BtompcrC
(t*rtj Inches Sample/Cora Description

0

6

7

8

8.5

6

7

8

8.5

4 Mottled dark brown to rust silt, fluidized

Rusty to brown silty clay

Gray clay with Minor silt, not fluid

Brownish-gray silt with minor clay-less we

Gray/brownish-gray coarse minor silt sand



AVENDT GROUP, INC
432 North Saginaw Street
3rd Floor
Flint. Michigan 48502
(313)233-6270

Boring/Well A13D Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page

Cerro. Saueet: CS-A
Drilling

.Stalled. 7/19
Drilfing

.Completed

Total Depth Drilled 23 .(feet)
Type of Sample/

Length and Diameter
nfrvvin/jrv»««» 2 split spoon; 18" long

nnTfingPlnWlJsprf None

rv«,f«rtnr Mathis
Prepared R.L.A.
By —————————————————

Sample/Cora Depth
(feet below Und surteca) Cora

From To (f«cQ

Hriffinn Method Hollow Stem Aucer

TlnWHydnuBc
Prcaureor
Blows pcrC

Inches

Drffler M C1*rk
Hammer
Weight 1

S«nptc/Corv

Helper1*011

,„. Hammer
40* Drop

Description

Brewington

30 Inches

n.n

8.0C?)

16. 0(?)

R net)

16.0(7)

23.0

TJITI s"! 1 tv djiv/clavev silt* drv with

trace Moisture at surface

FID - 0.0 mm

Gray-green sandy silt with trace clay;

PID - 0.0 pprn (Cahokla)

Gray-green sllty sand with trace heavy

minerals} bedding structures observed

PID -0.0 ppm (Henry)

GW fl 16'



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
Boring/Well A14A Project/No.
Site
Location

.Page

Cerro. Sauget: CS-A
Drilling Drilling

.Started ——9:30 *.». Completed

Total Depth Drilled 2B.5

Hole Diameter.

.(feet)
Type of Sample/

.finches) Coring Device _ Continuous Core/Split Spoon
Length and Diameter „
ofCarina Device 3 continuous core; 5* longof Coring Device

Drilling Raid Used
Drilling
Contractor ___
Prepared
By ————————

None

. Sampling Interval Variable

. Driffing MethodHollov Stem Auger

Mathis

C. Bade & M. Jefferson; Mathis

.Prater Kent_____Helper.
Hammer Hammer

.Weight "0* Drop__30__ Inches

Sunpk/Con Depth
(fe«t Mow Und wrtoce)

From To

Cor*
oovtf
(t*rtj

TinM/HydrauOc

BfowjperC
Inches Satnplc/Cori 0«crlpt)OO

0

1.5

23.5

1.S

23.5

28.5

Road fill, crushed stone, sand and eravel

Brown to brownish gray silty sand

(approz. 40Z silt) poorly sorted ,fine

brown streaks (Cahokia FM.)

Fine to aediim gray sand with minor silt.

Relatively clean. PU) - 0 ppm

(Henry Fm.)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Hint, Michigan 48502
(313)233-6270

Boring/Wen A14B Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page of_1

Cerro. Saueet: CS-A
Drilling

.Started. 1:25

Total Depth Drilled ——ii.

Hole Diameter,
Length and Diameter ,„ _, ,^r^rinrv^ 3 continuous core; 5' long

.(feet)
Type of Sample/

.finches) Coring Device Continuous Core/Split SDOOP

. Sampling Interval Variable feet

nrilfingPlMZHIIsad Hone

Drilling
rnnfrartnr Mathis

Prepared c
By ————————— 1

Sample/Con Depth
(feet below knd wrtaod)

From To

Bade

Cora
Recovery

(feet)

TbiM/HydrauBc
Pressure or
BtowaperC

Inches

nriffirw-j Method Hollow Stem Aueer

Drifl« M Clark

Hammer
Wrighl 1

Satnptc/Cort

Helper
. ... Hammer
401 nrop 30

Owcriptioo

Inches

0

6

6.5

6

6.5

18

4

4

Brown to hlnr Irish hfown . inot'flpH with

oranee str?9lF:9* fluidized silt Some

organic matter. Strong odor.

Gray, moist, clay with minor silt, some

black streaks

Moist to wet gray medium to course sand

with some black specks. (Henry Fmt.)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well A14C Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page

Cerro. Saueet: CS-A
Drilling

.Started. 8:30
Drilling

.Completed

Total Depth Drilled 16-5

Hole Diameter.

.(feet)
Type of Sample/

.(inches) Coring Device Continuous Core/Split £
Length and Diameter
Of Coring Device 3 continuous core; 5' long

Drilling Fluid Used
Drilling
Contractor ___
Prepared
By ———————

None

Mathis

Sampling Interval Variable

Drilling MethodHollow Stem Auger

Helper
C. Bade

.Driner_H_2i££lL
Hammer . , n. Hammer

_____ Weight_i*2L_ Drop 30

Svnple/Con D«pOi
(fe«t bctew Und Mrtaca)

To

Con
Recovery

TUiWHydrauBc
Prawn or
Blows pert

Inches Sample/Cora Description

0

4

7.5

10.5

4

7.5

10.5

16.5

4

Brown to blackish brown fluldlzed silt witl

orange streaks. Some organic matter.

Strong odor.

Moist medium gray sand with some black

specks

Gray moist, plastic, clay with black

af-fanlra

Grav wet course sand with black SDecjfff

(Henry Fmt.)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

3/3

Boring/Wefl A14D Project/No.
Site
Location

SAMPLE/CORE LOG
88001 _____ .Page

Cerro. Saueet: CS-A
Drilfing

.Started. 3:00
Drilling

.Completed

Total Depth Drilled 30-5

Hole Diameter.

.(feet)
Type of Sample/

.(inches) Coring Device Continuous Core/Split Spoon
Lengtn and Diameter
of Coring Device 3" split spoon; 18" long

Drilling Fluid Used
Drilling
Contractor___
Prepared
By ———————

None

. Sampling Interval Variable

. Drilling Upihod Hollow Stem Auger

Hathis

Ivan Cooper

. Drifler Jerr7 Bignall Helper0*1?1 Davenport
Hammer ,„. Hammer

_____Weight_Jd2l_ Drop 30 ^^^

Swnple/Cora Depth
(fe«t bciow knd

From To

TbiM/HydnuBc
Cora Pressure or

rUcowy Blown peri
(t«cQ inches Sample/Core Description

0

1 1/2

4 1/2

9 1/2

12

14

14 1/2

19 1/2

24 1/2

25

25 1/2

26

26 1/2

27

27 1/2

28

1 1/2

4 1/2

9 1/2

12

14

14 1/2

19 1/2

24 1/2

25

25 1/2

26

26 1/2

27

27 1/2

28

28 1/2

3

3

2 1/2

2

1/2

3

2

8

6

8

3

5

12

8

11

core

core

core

core

core

core

core

core

spoon

spoon

spoon

spoon

spoon

spoon

spoon

spoon

Fill
No

Fill - silt, brn.-gray mottled rust; odor

Sandy silt, Light-Bed, tan, mottled,

striations with tan/black small layers

Silt

Silty clay to clayey silt dark brown

Fine sand - silt light brown

Vet silt with minor sand med. brown

Med. brown silty sand to med. grained sand

Fine sand to silty sand brown

Coarse sand / gray

Gray-blue with black striations

clayey with black flecks & wood specks-

organics ?

Dark gray silt with coarse

grained sand



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG

Site
Location

.It A14D

Cerro .

h Drilled

otor

Project/N

Saueet:

30.5

6"

la. R8001
Drflfing

CS-A Sf^Arf

(feet)
Type of Sample/

Cinches) Coring Device

D<9/^A *1

Drilling
3 : 00 Completed

Continuous Core/Solit

^^ 9 Jf\

Sooon
Length and Diameter „
of Carina Device 3 split spoon; 18" longof Coring Device

Drilling Raid Used
Drilling
Contractor___
Prepared

None

. Sampling Interval Variable

..Drilling Method Hollow Stem Auger

Hathis .Driller. .Helper.
Ivan Cooper Hammer ., ^. Hammer

S*mpWCor» Depth
(feet bctow Und wrteoe)

Fretn To

7ft 1 /7

29

29.5

30

79

29.5

30

30.5

IVM/Hydnuac
Cora Praurvor

Rwovt fy Btom per C
(f «dj Inches Satnplc/Con Description

77

35

35

35

onnnn

finoon

8T>oon

spoon

n

n

tt

n



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well A15A Project/No.
Site
Location

SAMPLE/CORE LOG
88QQ1 _____ .Page. .of_ l

Cerro. Saueet: CS-A
Drilling

.Started. 1:30
Drilling

.Completed.

Total Depth Drilled

Hole Diameter. 6"

.(feet)
Type of Sample/

.finches) Coring Device Continuous Core/Split Spoon
Length and Diameter
of Coring Device 3 continuous core; 5* long

Drilling Fluid Used
Drilling
Contractor ___
Prepared'
By ———————

None

Mathis

Chris Bade& M. Jefferson; Mathis

_____ SampCng Interval Variable

______ Drilling MethodHollov Stem Auger

. Driller _JEUEifl!L__ Helper _____ ___
Hammer Hammer

. WeighL-_L*2L_ Drop 30

S«/nplfi/C<xv Depth
(fe«t betow Und «urt»C8)

To

Cor* Pressure or
iwcovcty

((•eg kxhea San)pU/Cori 0«cript>oo

0

1

16.5

17.0

1

16.5

17.0

24.0

(Road Fill) crushed stone, sand & eravel

Brown to brownish gray silty sandy clay/

silty sand (moist); Some coarse sand grain

Some minor Dark brown to black streaks.

FID - 0 ppm (Cahokia Fm.)

Cray, mrtlat ml-nnr ailr rlav laver. sr>nn>

thin black streaks. se"̂ ° to be approz.10— f

Fine to medium gray sand, can see quartz

grains, poor to fair sorting; minor

silt PID - 0.0 ppm (Henry Fm.)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well AISB Project/No.
Site
Location

SAMPLE/CORE LOG
88001

Cerro. Sauget: CS-A
Drilfing

.Started. 9;15

Total Depth Drilled——1L

.Page
Drilfing

.Completed

Hole Diameter.

.(feet)
Type of Sample/

.finches) Coring Device Continuous Core/Split Spoon
Length and Diameter ,„ .
njr^nnfVvir* 3" continuous core; 5'long

Drilfing Fluid Used
Drilfing
Contractor ___
Prepared
By ———————

None

. Sampling Interval Variable

..Drilfing Method Hollow Stem Auger

Mathis Driller . Clark He|pef

C. Bade Hammer , ,„. Hammer
Weight 1*0* Drop 30 lnrh<i<i

Simple/Cora Dtptti
(fe«t betovr Und *urt»oe)

From To

Cora Pressure or
Recovery Blown per C

(l«eq Inches SunpU/Cora Ocacription

n

6

10

13

f>

10

13

19

•* Brown to blackish brown fluidized silt wit

some orange streaks. Soae ore*n''r •̂ t'ter.

Strong odor.

Gray, moist > medium sand with black speack

Gray moist, plastic, clay with black streak

Gray to brownish gray, moist to wet sand

with minor silt.. Some black specks.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Hint, Michigan 48502
(313)233-6270

Boring/Well __AL5C_ Project/No. __
Site
Location Cerro. Saueet: CS-A

SAMPLE/CORE LOG
88QQ1

Drilling
.Staned. 11;00

_Page.
Drilling

. o f . 1

Total Depth Drilled 17

Hole Diameter. 6"

.(feet)
Type of Sample/

.(inches) Coring Device Continuous Core/Split Sooon
Length and Diameter ,„ .
Of Coring Device 3 continuous core; 5' long . Sampling Interval Variable feet

None
DrilGng
rnnf«r*nr Hatnis

Prepared r
By c-

Sample/Cora Depth
M« 4 *> i_ , flani-f — ^* - -*

From To

Bade

Cora
Recovery

(U«t)

•nmrnydrauOe
Pressure or
Blown per I

Inches

Driller Ed Clark

Hammer
W*ighf 1

SampU/Cora

Helper
,„. Hammer
*0# Droo 30

•
Description

inches

0

8

9

11.5

14.5

8

9

11.5

14.5

17

5 rown to l»lî f]ffi»h brown, fluid! yed nilr

one oranee streaks! sone orzanic """tter

trong odor.

Gray, aoist, plastic clay with black streakf

ray, aoist aediu* sand with Minor silt.

ome black specks.

Gray, aoist, plastic clay with black streak

Gray; coarse, wet sand with black specks



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well A15D Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page

Cerro. Saueet: CS-A
Drilling Drilling

. Started _2iAfl_lZZJlZS?ftompieted

Total Depth Dolled 29 !/2 (feet)

Hole Diameter.
Type of Sample/

.(inches) fixing Device Continuous Core/Solit Snoon
Length and Diameter ,„ .. ,„« ,^r%rinnn«vir* 3" split spoon; 18" long

Drilling Fluid Used
Drilling
Contractor ___
Prepared'
By ———————

None

. Sampling Interval Variable

..Drilling Method Hollow Stem Auger

Mathis

Ivan Cooper

Bignall Helper Darvl Davenport
Hammer . ,^. Hammer
Weight_Jd°l_ Drop 30

Stnytc/Con Dcptn
(Jwt bctow tend turteoa)

From To

UnWHydrauBe
Core Pressure or

fUoovcry Blows per I
(f««q hcftes Sample/Core 0**crlptioo

0

1 1/2

4 1/2

6 1/2

9 1/2

11

12 1/2

13

14

14 1/2

17

19 1/2

24

24 1/2

1 1/2

4 1/2

6 1/2

9 1/2

11

12 1/2

13

14

14 1/2

17

19 1/2

24

24 1/2

29 1/2

2

4

4

4

4

4

4

4

3

3

2 1/2

2 1/2

cont.

core

Fill -silt irown-black . sove clay

Fill-silt, Bediim brown

Silt-clayey silt aediia brown

Silty clay Medium brown, Bottled, si. odor

Silt/clayey silt

Silty-brown with dark brown clay BO t tied

Silt very light brown, wet

Grav elav with "1i»nr silt

Very wet . silt with minor clay

irown silt; no odor

Brown sand Bedim coarse

(ediint brown sand

Brown silty sand

Silty dark gray; scuaay water



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
B^ng/Woll A16A
Site
| n/-af inn CerTO .

Total Depth Drilled

HoJA Dianutt w . .., ..
Length and Diameter
of Coring Device .

Drilling Fluid Used
Drilling
rSonfrartnr ,
Prepared '
By

Pro]ect/N°-

Saueet: CS-A

29 (fp

88001
Drilling
Started

«n
Type of Sample/

^6" . ,.., ,.f««=h*«) C«ringf^«r«

3" continuous core; 5* long

None

Mathis

C. Bade & M.

(fe«t Mow Und aurtKa) Cora
Recovery

————————— Page —— 1 —— . Of __
Drilling

1:1S fVvnpleted ^;4S

Continuous Core/Solit Sooon

Samofino Interval Variable

••••Mll̂ MW

•

f<VM

DrilGno Method Ho How Stem Aueer

nni
Jefferson; Mathis

TtaM/Hydnulc
Preauri or
BkNnperC

Icr Ed Clark Heloef

Hammer Hammer
Weight 1*0* Droo 30 .Inches

From To SompU/Cof* Description

0

2

24

2

24

29

RnnH fill, cmahed stone, sand and travel

Brown to grayish brown clayey silt to

silty sand with minor black streaks. Some

thin (approx. .5 in. thick) clay layers

encountered between the 14 to 15 foot

depths. PID - 0.0 ppm (Cahokia Fm.)

Gray sand with minor silt; can see quartz

grains without hand lens. Very moist.

PID - 0 ppm



AVENDT GROUP, INC
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well A16B Project/No.
Site

SAMPLE/CORE LOG
88QQI .Page

Cerro. Saueet: CS-A
Drilling

.Started. 6 : 00
Drilling

.Completed

Total Depth Drilled __24.

Length and Diameter
of Corina Device 3" continuous core; 5* long

Type of Sample/
.(inches) Coring Device Continuous Core/Split Spoon

. Sampling Interval Variable

rVffingPliiMlteiwf None

rnnfrartnr Hathis

Prepared r «a A^
Ry C* Bwte

Sunpto/Cora Depth
(feet bciow Und wrtaca) Cora

Oriffinn Method Hollow Stem Aueer

TVnWHrdnHJlc
Prasurter
Blown pert

Driller Kent
Hammer
W*.|ght ^

Helper
... Hammer
M>* drop 30 .Inches

From To SampU/Corv Dncriptioo

4

10

11.5

12

10

11.5

12

24

Brown* oranee. black .yellow 'fluidized

creek silt FID - 8 to 18 pp». Some

organic matter.

Gray, noist plastic clay with minor silt.

Some black streaks.

Grav. ailtv sand, clavev silt. Which is

sandwiched between a large clay layer and

a 1/2 in. thick clay layer. Clay is gray

& plastic with black streaks.

Gray, minor sandy silt with small clay

lenses FID -18-36 ppm .

Some black specks.

GW at 16 ft.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Rint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
p^ripg/Woll A16C

Site
| n<73finn Cerro .

Total Depth Drilled

Hnl« DiamPt*»r
Length and Diameter
of Caving o*«»«» .

Drilling Fluid Used
Drilling
rnnfractnr

Prepared '
By

Projecf/No. 88001

Saueet: CS-A

17 (fp*,)

6" (in^hA«)

Drilling
Sorted

Type of Sample/
Coring Device

3" continuous core; 5' long

None

Hathls

C. Bade

————————— Page —— I —— Of __
Drilling

3:30 r«mpieted _ 4:30

Continuous Core/Snllt Snnon

SamoCno Interval Variable

1
M--̂ .̂ ..

—

fAM

__—— Drilling Method Hollow Stem Auprer

Dfffler Heloer
Hammer . ,„. Hammer
W^ght 1401 nroo 30 .Inches

Svnpta/Cora Depth
(fe«< beiow fend lurteca)

From To

TlnM/HydnuBc
Cora Prenura or

fUcovc/y Blown per C
((•ct) tncfcei Sunplc/Cora Description

2

6

7

Q

9.5

£

7

9

Q •»

17

1

Brown, oranee. vellow. black Mottled,

fluidized creek silt with organic matter

FID - 7.6 to 24.9 pp» between 2 and 6 ft.

Gray, minor silt clay with black streaks

through clay. PID - 1.3 ppm.

Gray, coarse, pebbly sand with some organic

material. Some black specks. Some clay

lenses. PID - 5.9 ppm

Gray, silty clay with organic matter.

[Black streaks in a moist, plastic . texture .

[PID -3.0 ppm

Gray silty clay, clayey silt with black
sfrpflks. GroundwntAr ai- 1 1 S ft- —————————
PID - 10.3 ppm Trade Into a uniform gray
B<HT OJT1<I — PTH - A - a pp» ———————————



AVENDT GROUP. INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/WeH A16D Project/No.
Site
Location

SAMPLE/CORE LOG
88001_____ ______ .Page

Cerro. Saueet: CS-A
Drilling

.Started. 7;30
Drilling

.Completed

Total (Depth Drifled, 31

Hole Diameter.

,(feet)
Type o( Sample/

. (inches) Coring Device Continuous Core/ Split Spoon
Length and Diameter ,„ ,, ,
«fr2vinnrw»vicfi 3" continuous core; 5* long

Drilling Fluid Used
Drilling
Contractor.___
Prepared"
By ———————

None

SampCnq Interval Variable

^Driffing MethodHollow Stea Aueer

Mathis

C. Bade & M. Jefferson; Mathis

.Drifler. Kent .Helper.
Hammer Hammer

.WeighL_i£2i__ Drop __J2_ Inches

S«inpt«/Cor« Depth
(fe«t bciow Und aurtaoa) Cora

Frocn To

HnWHfdnuBc
Pressure or
Blows peri

Sample/Cora Description

0

2

6

13

18

2

6

13

18

23

Lt. brown to dk_ brown silt to clavev silt

Sone oritanlc «»tter« roots* wood.

Lt. brown silt to clayey silt, slightly

•oist, Bottled

Silty clay to clayey silt. Lt. brown,

•ottled appearance with a slight odor.

PID - 1.5 to 2.0 pp* (Cahokia)

Gray to brownish gray fine to •edina sand

with silt. Moist, slightly plastic

Lt. brown to a fine Bediim sand with a

1.5 in. thick bluish gray clay layer at

91 n ft- halm* rlflv A •ediu** ft lift v̂ tb.

PID -0.0 pp«



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Rint, Michigan 48502
(313)233-6270

Boring/Well A16D Project/No.
Site
Location

SAMPLE/CORE LOG
880Q1

Cerro. Saueet; CS—A
Drilling

.Started.

Total Depth Drilled __1L

.Page
Drilling

.Completed

Hole Diameter.

.(feet}
Type of Sample/

.finches) Coring Device Continuous Core/Split Spoon
Length and Diameter _» ^. ,, ,^/vlinnn^Xr* 3 continuous core; 5' long

Doffing Fluid Used
Drilling
Contractor___
Prepared
By———————

None

, Sampling Interval Variable

.Drilling Method Ho llov Stea Auqer

Mathls

C. Bade & M. Jefferson; Mathls
. Driller. Kent .Helper.

Hammer Hammer
Weight 1*0* Drop Inches

Satnpte/Cora Depth
(fe«t twtow Und wrtooa)

Ftwn To

Cora
Recovery

(l«ct)

Presurt or
tews per (
Inches D«aaiption

23 31 ray sand with minor silt, aoist and

las tic. A 4 Inch thick clay layer

ncountered at 30 ft. Clay was gray to

lueish gray color. Below clay layer a

•ediim gray sand with ainor silt. Wet unit.

(Henry F»)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

p/vimj/W*!! A16E
Site
| rrsitinn Cerro .

Total Depth Dolled

Wrtlfl DtamAtiv _ ._.,
Length and Diameter
o/ Coring Device .......

Driffing Ruid Used
Drilling
Contractor
Prepared
By

SAMPLE/CORE LOG
Project/No. 8800 } Panf, } nf ,

Drilling
Saueet: CS-A *,\?i\**

28 M

Type of Sample/6 finches) Coring Device
3" continuous core; 5f long

None

Hathis ™

C. Bade

Drilling
1:50 fVimpjeted 3*">c«

Continuous Core/Split Sooon

Sampfinq Interval Variable ^

Driffinq MethodHollow Stem Aujrer

ler Hploer
Hammer Hammer

——— Weight 140* nmp 30 Inche5

Sunple/Cc
(fectbdowh

Ftoni

0

8

13

18

23

>ra Depth TlnWHfdraufle
ind aurtaca) Cora Prtxmra or

n«covcfy BtowaperC
To (f*rt) Inches Sample/Cora Description

8

13

18

23

28

Brown fclavev silt) to siltv clav with

organic matter, wood, roots, etc.

Gray to brownish-gray silty clay, mottled

appearance. FID -0.0 ppm (Cohekia)

Light gray silty sand, mottled with black

streaks.

Gray medium sand with 3 inch silty clay

layer. Moist and plastic.

Gray medium sand with minor silt. Can see

quartz grains without hand lens.

FID -0.0 ppm, Wet. (Henry Fm)



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
Boring/Well A218 Project/No.
Site
Location

.Page.

Cerro. Saueet: CS-A
Drilling

.Started. 9:30
Drilling

. Completed i^np

Total Depth Drilled 12-5 .(feet)
Type of Sample/

.finches) Coring Device Continuous Core/Split Spoon
Length and Diameter

3" continuous core; 5' long

None

[Interval Variable

.Drilling Method Ho How Stem Auger
Drilling Mathis Driller Kent .Helper.
Prepared
By ——— C. Bade Hammer Hammer

. Weight 1401 Dfop 30 i^^

Simple/Core Depth
(fc«< bciow Und xjrteeg)

From To

TViM/HydrauBc
Picaura or

n*cB>cry Qlowi per f
(twet) Inches Sample/Con Description

0

4

4.5

7.5

12

12.5

4

4.5

7.5

12

12.5

down

5

5

4

Mottled brown, yellow, oranee fluidlzed

silty clay, clayey silt. Stream sediment

PID - 2.4 ppm.

Gray, streaky, black speckled silt, wet

Gray, moists minor silt clay, plastic

texture, some black specks, some

decom. vegi tat ion. (less silt at bottom of

unit)

Gray, wet minor silt, black specks, clean

sand, uniform sand grains (Henry)

PID - 0.0 ppm maybe 3 ft. clay above seems

to be doing a good Job of aqulclude.

Gray, silty clay PID -0.0 ppm

Gray, wet, minor silt sand

Groundwater looks good.



AVENDT GROUP, INC
432 North Saginaw Street
3rd Floor
Rint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
Boring/Wefl_A21£ —
Site
l_OC3ttOO Ceno .

Total Depth Drilled

H<J« Diameter _
Length and Diameter

Drilling Fluid Used
Drilling
rVvifradnr .
Prepared'
By

Proj«*/No. 8801

Saueet: CS-A

13 ((•»*•)

6" (ineh*»<]

01
Drilling

Type of Sample/
I Coring Device

3" continuous core; 5* long

None

Mathis

C. Bade

nni

Page 1 nf
Drilling

1 1 1 Ifi fVvnpieted 7 ; ] 2

Continuous Core/ Split Sooon

SampCnq Interval Variable

„ ...Driffinq Method Hollow Stem

ler Kent Helper
Hammer . , _ Hammer
Weight 1AOI nroo 30

__ 1

~'

Auger

Inches

{fc«t bctew Und aurteoe)

From To

TlmWHrdrauBe
Con Preaura or

n»rnv*fy Btotm pcf (
(t*eq Inches Sample/Cora Description

0

5

6

8

11

12

5

6

8

11

12

13

Ho FID reading (dead vegitation)

Brownish gray silty clay, plastic texture,

•oist

Gray clayey silt, nearly 1 to 1 ratio clay

to silt

Gray clayey silt, nearly 1 to 1 clay

flit ratio . sweet saell, gray color,

black specks. —

Gray, ainor silt clay, very plastic, aoist

Gray, clean, van-ing uniform minor silt,

sand layer. Definitly ground water.

Some black streaks.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well rsA7id Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page.

Cerro. Saueet: CS-A
Drilling

. Started i i ? 7 A «.».

Total Depth Drilled. 3i .(feet)

Drilling
Completed "j-nn. p.m.

(7-10-89)

Hole Diameter.
Type of Sample/

.(inches) Coring Device Continuous Core/Split Spoon
Length and Diameter
of Coring Device 3" split spoon; 18" long

Doffing Fluid Used
Drilling
Contractor___
Prepared
By ———————

None

Hathis

______Sampfinq Interval Variable

______ Drilling Method Hollow Ste» Auger

. Drffler Jerry Blgnali^fw Dave Julius

Ivan Cooper Hammer ,... Hammer
Weight I*0* Drop 30 tnrho<

SunpWCon Depth
(fe«t bctow Und wrtaca)

From To

TtnM/HfdnuOe
Con Pressure or

n<co»cfy Btews per C
0*rt) Inctta SampU/Cor* Description

o

4

19

&

19

^ 31

Brown to light brown silty sand fill

™«t-«»r1fl1 with atones, nebbles. f»nH organic

Mtter latralMd

Light brown to gray sandy silt with ainor

clay seaas ranging fro* 1 inch to 6 inches

in thickness

Gray to dark, gray Keditm to coarse sand.

Unit is «oist to wet and contains a slight

odor.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well _A2Z
Site
Location

.Project/No.
SAMPLE/CORE LOG
88Q01 .Page

Cerro. Saueet: CS-A
Drilling Drilling

.Started 2:15 P.M. Completed

Total Depth Drilled 28.5

Hole Diameter ———
Length and Diameter

.(feet)
Type of Sample/

.finches) Coring Device _ Continuous Core/Split Spoon

3" split spoon; 18** long

Drilling Fluid Used
Drilling
Contractor___
Prepared
By———————

None

. Sampling Interval Variable

.Drilling Method Hollow Steal Auger

Hathis

Ivan Cooper

Driller Jerry Bignaiy^pef Daryl Davenport
Hammer . ,„. Hammer

1*01 Drop _J?_ Inches

SunpWCort Depth
(fe«t betow Und aurteca)

Fren To

Cora Prcauraor
fUoovoy Blow* pert

(f««q Inches Sample/Cora Description

0

6.0

19.5

6.0

19.5

28.5

Boulders, focjfs. slat?, copper f-MI

HHD ~ 0. Bedi11" provn<sandv silt nottled

with rust flakes, dry

Botto* dark to aediuv brown siliy clayey,

vet, fine grained sand, dark brown silty

clayey sand same as above

Soae aottled dark brown clayey sand with

pockets of clay interbedded with medium

brown coarse sand with rust flakes,

ttrad̂  ''pto eray •edi"" to coarse sand.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
R^riprj/WoH A221

Site
Location Cerro.

Total Depth Drilled

H"l A niamrtw
Lengtft and Diameter
of Coring O ĉ*? _.,

Drilling Fluid Used
Drilling
rnnfrartnr

Prepared
By

ft. Project/No. 88001

Saueet: CS-A

15

6"

.(feet)

.finches)

Drilling
Started 1

———————— Page —— 1 — . of _
Drilling

:35 Cnmnleled 7; 20

^1

Type of Sample/
Corina Device Continuous Core/Split Sooon

3" continuous core; 5* long

None

Mathis

C. Bade

_ Samofino Interval Variable f<W9t

nriHor Kent H*»Ioef
Hammer ,,„. Hammer
Wrfghi 140* nroo 30 .Inches

Simple/Con Depth
(fe«t betow Und *urtaoe)

From To

TlnM/HfdnuOc
Cora Pressure or

Rccovcty Biowapcrl
(1*etJ inches Sample/Cora Description

0.0

4

6

6.5

7.0

4

6

6.5

7.0

15

3 Irown. wattled yellow, oranee. black

fluidlzed silty clayey silt, FID - 3.0 ppm

So»e organic matter, twigs, leaves, roots

Gray to brownish-gray silty clay, some

organics, FID -0.0 ppm. Clay is moist

with plastic texture

Gray, wet silty sand seam with black

specks and streaks.

Gray, streaky sand clay. FID -0.0 ppm

Some organic matter.

3ray, very wet, minor silt sand (Henry)

?ID - 0.0 ppm. Some organic matter

?ID 0 13 feet was 12.3 ppm



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

SAMPLE/CORE LOG
Boring/Wpll A22C
Site
Ljscsiion Ccnro •

Total Depth Drilled

Length and Diameter
Of Coring Device

Drilling Fluid Used
Drilling
rnnlraernr

Prepared
By

Project/No. 88001

Saueet: CS-A

13

6"

.(feet)

.finches)

Drilling
Slaned

Type of Sample/
Coring Device

3" continuous COB; 5* long

None

Mathis

C. Bade

Paqc 1 Of 1
Drilling

4:30 rnmpleted 5:15

Continuous Core/Split Sooon

SampGnq IntenyaJ Variable ^

Driffino Method Hollow Stem Aueer

nriner Kcnt Heloer
Hammer Hammer
Weigh! 140* Drop 30 in ,̂,,.

S«Tiple/Coci
(fwt betow Und wrteoe)

FfOfQ To

Con Prawn or
Rccovoy BtowaperC

(f«q Inches Simple/Core Dvacriptioo

0

4

10

11 .75

17

4

10

11.75

12

17

1 Poaalble 4 ft. of fluidized creek Re<H*MMit-

Only recovered 3 in. of silt Silt was

black and Bottled with organic matter.

Gray, silty clay to gray minor silt clay,

looks to be tight. Some organic material

found at the 8 ft. level. Also at the 8 ft.

level found a 1/2 in. sand seam. Sand was

gray & uniform. Sand was wet. Clay is

moist and slightly plastic. Some black

streaks .

Black speaks, gray silty sand, wet no Bid

reading

Gray minor silt clay

Grav. minor silty sand, wet, black specks



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Well A22* Project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page.

Cerro. Saueet: CS-A
Drilling Drilling

.Started 8;30 a.m. Completed 12:00 noon

Total Depth Drilled. 27

Hole Diameter.

,((eet)
Type of Sample/

,fmches) Coring Device Continuous Core/Split Sooon
Length and Diameter „
of Corina Device 3 split spoon; 18* long

None

of Coring Device

Drilling Fluid Used
Drilling
Contractor
Prepared
By

Mathls

_____ Sampling Interval Variable

______Drilling Method Hollow Stem Auger

DriHer JerrT______ HelpgfDarvl Davenport

Ivan Cooper Hammer ,, . Hammer
Weight 1*0* Drop __J<L Inches

S«/nple/Con Depth
(fe« Mow Und wrteca)

Rom To

Cora
Tttnonty

TbiM/HydrauBc
Presort or
Wowjperl

tnehcs Sample/Cora Owcriptton

o

9

19

9

19

27

Brown to dark brown fill material consistln

of wood, bricks, roots, etc. PID -0.0 ppi

Medium gray to dark gray silty sand with

trace of clay. Grades to a medium gray

sand. Groundwater £ 10 feet. PID-2.0 ppm

Gray to dark gray, medium to coarse sand.

Moist to wet. PID ranged from 0.2 to 3.2

ppm.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

Boring/Wefl A23C project/No.
Site
Location

SAMPLE/CORE LOG
88001 .Page

Cerro. Saueet: CS-A
Drilfing

.Started. 10;45
Drilling
. Completed

Total Depth Drilled.

Hole Diameter __

25 .(feet)
Type of Sample/

.finches) Coring Device Continuous Core/Split Spoon

Drilfing Fluid Used
Drilling
Contractor___
Prepared'
By———————

None

Mathls

_____ Sampfing Interval Variable

______ Drilfing Method Hollow Stem Auger

Driller Jerr7 BigPal̂ e|Oef Quintin Howak

Ivan Cooper Hammer .,„. Hammer
Weight 1*0* Drop 30

Sunpte/Con Depth
(feet bdow Und xurtaca)

From To

Corv
fUoovcty

((•eg

Prcounor
Btowapcrl

Description

0

8.5

15

20.5

8.5

15

20.5

22

Road fill, black oily, stones, sand, silt.

x)ts of stones. Some red sandstone pieces.

Still in roadfill.

White, limestone fill Material, very little

recovery with split spoon.

Ground water % 10*

Black to brownish black silt with BOM

organic material. Some Minor clay seams

approximately 1 to 6 inches thick.

FID ranged from 5 to 300 ppm inside augers.

Still very wet to moist.

Gray moist, plastic clay with minor silt.



AVENDT GROUP, INC.
432 North Saginaw Street
3rd Floor
Flint, Michigan 48502
(313)233-6270

33

Boring/Well.
Site
Location __

Project/No.
SAMPLE/CORE LOG
88001 .Page

Cerro, Sauget; CS-A Drilling
Started 10:45

Drilling
.Completed

Total Depth Drilled,

Hole Diameter

.(feet)
Type of Sample/

Length and Di
of Coring Devi

Drilfing Fluid L
Drilling
Contractor

^iettf 3" split spoon; 18" long fi.«pfin<, intend Variable fa-i

teArf None nriffing Method Hollow a tea auger

^^t018 nriflef Jerry Bignall Hp|oef Quintin Nowak
Prepared Ivan cooper Hammer uw Hammer
Ry * Wwghf iHV" Drop JU tnrhe«

S«mpt«/Core Oeptfi TbiM/HyxlrauBe
(fe«t betow Und wrteoe) Cora Pressure or

Rcoovcry BtowiperC
Frera To (f •«) Inches Sample/Core Description

22 25'

silt. Relatively clean unit.
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SDMS US EPA REGION V
FORMAT- OVERSIZED - 5

IMAGERY INSERT FORM

The item(s) listed below are not available in SDMS. In order to view original
document or document pages, contact the Superfund Records Center.

SITE NAME

DOC ID #

DESCRIPTION
OF ITEM(S)

REASON WHY
UNSCANNABLE

DATE OF ITEM(S)

NO. OF ITEMS

PHASE

PRP

PHASE
(AR DOCUMENTS ONLY)

o.u.
LOCATION

SAUGET AREA 1

150587

OVERSIZE SITE MAP

X OVERSIZED OR FORMAT

3

SAS

Remedial Removal Deletion Docket AR

Original Update # Volume of

Box # Folder # Subsection

COMMENT(S)

OVERSIZED SITE MAP(S)
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Tne t-ng.neens

DWG NO. 3890-1A
DATE 25 ALKJ 1989 /10=20

DATE

STORMWATER COLLECTION FACILITY
SITE PLAN AND PROFILE

OPTION 1
(COMBINED PROCESS A.VD STORM SEwER SYSTEM)

CERRO COPPER PRODUCTS CO.
A M~.U. .* THE MARMON GROUT

SCALE

AS SHOWN

°*TE AUG 89

OftAWN BY CAD'

BY VV'RS

NO.

SK-1A

PLATE 3


